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Abstract 
Rider Assessment in Therapeutic Horse Riding 
Background:  Outcome assessment is important in rehabilitation to demonstrate the achievement of 
therapeutic goals, provide evidence-based therapy and assist in acquiring funding for therapy provided 
by charitable organisations. The New Zealand Riding for the Disabled Association (NZRDA) is a 
charitable organisation providing therapeutic horse riding programmes, however no standardised 
method of setting goals for riders or for evaluating goal achievement currently exists. 
Aims: To gather information about users of Riding for the Disabled Association (RDA) services in 
New Zealand, and use this to identify suitable methods of assessing goal achievement for outcomes 
relating to physical functioning of riders. 
Methods: A survey of RDA groups collected information describing rider demographics, disabilities 
and goals set during riding programmes. Existing assessment tests relating to goals for physical 
function were evaluated for psychometric properties and clinical utility in the RDA context. A pilot 
study using goal attainment scaling (GAS) was performed in one RDA group, with feedback provided 
via a questionnaire completed by participating coaches. 
Results: Data from 26% of RDA groups described 544 riders, the majority being aged less than 20 
years and having one or more disabilities relating either to mental function or structures of the nervous 
system (n=595, 68% of reported disabilities), or to neuromusculoskeletal issues relating to movement 
(n=132; 15%). Approximately 35% of goals related to the physical attributes of balance, posture, 
motor skills, coordination or strength. None of the 407 assessment tests evaluated in relation to these 
attributes had both adequate psychometric properties and suitability for RDA use. The GAS pilot 
study received generally positive feedback from the four participating coaches, with ease of rider 
evaluation and increased focus being the main advantages. However, writing GAS goals was 
considered challenging and time-consuming. 
Conclusions: RDA groups provide therapeutic riding services to young people with a complex range 
of physical, psychosocial and cognitive disabilities. GAS has shown promise as a tool to evaluate 
riders’ achievements in a therapeutic environment staffed largely by volunteers who are not trained 
therapists. Further studies with modifications of the GAS method are recommended. 
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Chapter 1: Introduction 
Therapeutic horse riding is used throughout the world to facilitate the rehabilitation of riders, with the 
general aim of improving a rider’s ability to function in their day-to-day life. The use of horses for 
therapy can take many forms, including mounted and unmounted activities (DePauw, 1986). 
Therapeutic riding sessions usually involve certified coaches with volunteers who lead the horse 
(leaders) and walk alongside the rider (side walkers), using various activities to stimulate rider 
development. Hippotherapy is a similar undertaking, with the distinction of involving a medical 
professional such as a physiotherapist or occupational therapist (discussed in Gabriels et al., 2012).  
In New Zealand, therapeutic horse riding (but not hippotherapy) is predominantly provided for riders 
with a range of disabilities by groups who are affiliated to the New Zealand Riding for the Disabled 
Association (NZRDA) (“Who we are”, 2015). NZRDA provides national level support, regulatory 
oversight, marketing and fundraising assistance, education and resources for the groups. However, 
while procedures exist to ensure that riding activities are safe and that appropriate riding programmes 
are implemented, there is no nationally or internationally standardised method of assessing riders, or 
for setting goals or monitoring goal achievement. The needs relating to goal setting were identified 
locally by a Riding for the Disabled (RDA) group and became the focus of this study.  
The aims of this research were therefore to gain a greater understanding about the users of therapeutic 
horse riding in RDA groups in New Zealand, and to use this information to help identify methods that 
could be used to measure outcomes of therapeutic riding programmes that related to physical function. 
Important considerations in assessing measurement tools would include psychometric properties of the 
tools, cost, the amount of time and equipment required to perform testing, training requirements for 
personnel using the test, and the ability for the test to be used in the field. A pilot study was 
undertaken using goal attainment scaling (GAS), which was evaluated as a potentially suitable tool for 
use in the RDA environment. 
This thesis consists of a literature review, covering a brief history of therapeutic horse riding, evidence 
surrounding the benefits of therapeutic riding, measurement of outcomes and goal attainment scaling. 
The methods used in the study and the results are then described in subsequent chapters, encompassing 
the three stages of the project. Firstly, RDA groups in New Zealand were surveyed to gather 
information about riders using this service; secondly, existing assessment tools relating to physical 
function were evaluated for use in the RDA context; and thirdly, a small pilot study implementing goal 
attainment scaling was carried out in one RDA group. Finally, a discussion provides perspective for 
the findings and suggests a way forward for using outcome measurement in RDA groups in New 
Zealand. Appendices contain tables detailing the evaluation of assessment tests and other 
supplementary information. A practical approach to the project was maintained, as the underlying 
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premise was to provide the RDA with information and tools they could readily understand and 
implement. 
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Chapter 2: Literature Review 
1. History of therapeutic horse riding 
a. International history 
The use of horses for therapeutic purposes is thought to have been recognised by Greeks and Romans 
as early as 2000 B.C. (“Who we are”, 2015). DePauw (1986) summarised historical references to 
therapeutic riding, with records indicating its use in 1777 for the treatment of pulmonary tuberculosis. 
A French study in 1875 investigated the effects of horse riding on neurological conditions. Modern 
therapy was reported in Great Britain from the early 1900s, particularly following World War I when 
horses were used to aid the convalescence of soldiers, especially amputees (“Who we are”, 2015). 
From circa 1950 therapeutic riding was used for patients with a wider range of disabilities, with the 
use of riding programmes spreading from England across Europe and then to North America 
(DePauw, 1986). 
The Professional Association of Therapeutic Horsemanship International (PATH Intl.) was developed 
in 1969 from the North American Riding for the Handicapped Association (NARHA) and now has a 
world-wide membership base (“About PATH Intl.”, 2015). PATH Intl. supports a range of equine-
related activities in addition to riding, such as carriage driving, vaulting, and cognitive and behavioural 
therapy (collectively known as equine-assisted activities and therapies (EAAT)). Other groups such as 
the Equine Assisted Growth and Learning Association (EAGALA) provide training and certification 
for professionals delivering psychotherapy and assisted learning (“Welcome”, 2015), which do not 
involve riding. In 1980 the International Federation for Riding for the Disabled (FRDI) was formed, 
and is now known as the Federation of Horses in Education and Therapy International (“About HETI”, 
2015). It includes members from more than 45 countries and has roles involving facilitation of 
connections between countries, assisting in programme development, and establishing safety and 
competency standards.  
b. National history 
Horse riding as therapy in New Zealand began in 1962, after the president of the New Zealand Pony 
Club Association, Tom Aitchison, visited Great Britain (“Who we are”, 2015). The Waipukurau Pony 
Club and various other groups then hosted early therapeutic rides. The New Zealand Riding for the 
Disabled Association (NZRDA) was formed in 1972 and was headed by Tom Aitchison, who travelled 
throughout the country and facilitated the formation of groups during the next 8 years.  
NZRDA is currently associated with HETI and currently has 55 national groups, collectively catering 
for over 3000 riders and 80,000 rides annually. NZRDA provides support, governance, training and 
resources for the groups. Although extensive policies and standards are in place to provide safe and 
appropriate individualised riding programmes, nationally standardised rider assessment protocols and 
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goal setting procedures, undertaken before commencement, during and after completion of a riding 
programme, are currently not available.  
 
2. Benefits of therapeutic horse riding  
There are many potential benefits of horse and rider interactions for people with disabilities. These can 
be broadly grouped according to the effects studied in people with physical and psychosocial 
impairments.  
a. Physical disabilities 
A number of studies have investigated the effects of therapeutic horse riding or hippotherapy on 
various physical attributes of riders with disabilities. The characteristics studied include gait, balance, 
posture, coordination, strength and symmetry. During riding individuals have to respond to regular, 
rhythmical perturbations in three planes of movement. Garner & Rigby (2015) demonstrated that the 
pelvic movements occurring during walking in able-bodied children were similar in many ways to the 
pelvic movements created while those children were riding. The amplitudes of oscillations were 
similar in most directions for both activities, with the excursion patterns and durations being similar 
for forward, vertical, lateral, listing and twisting displacements. However, the range of vertical 
displacement differed, there was an additional lateral translation during riding that was not present 
during walking, and there were phase differences in the timings of excursions in different directions. 
During a 30–45 minute ride, a rider can be subjected to 3000–5000 movement perturbations requiring 
a response to maintain position on the horse (Shurtleff, 2009). 
Encheff, Armstrong, Masterson, Fox & Gribble (2012) found improved pelvis and hip joint 
positioning and better vertical trunk posture during walking after 10 weekly hippotherapy sessions for 
11 children with neurological disorders and ambulatory impairments. Similar findings by Kwon, 
Chang, Lee, Ha, Lee, & Kim (2011) in children with bilateral spastic cerebral palsy supported 
improved pelvic and walking kinematics (anterior pelvic tilt, stride length and walking speed) 
following hippotherapy in addition to standard physical therapy. Ten weeks of weekly hippotherapy 
for another group of children with cerebral palsy resulted in significant improvements in all subscales 
of the Pediatric Evaluation of Disability Inventory (PEDI) and most dimensions of the Gross Motor 
Function Measure (GMFM) (mean 4.5% ± 2.8% change in total percent GMFM scores) (Casady & 
Nichols-Larsen, 2004). This was thought to be mainly due to improvements in postural control. 
Stability of the head and trunk was improved in a pilot study of hippotherapy in children with cerebral 
palsy following 12 weeks of weekly riding, with video motion capture being performed within two 
weeks before and after the riding programme while each child was riding a motorised barrel (Shurtleff 
& Engsberg, 2010). Use of the barrel allowed the amount of pelvic perturbation to be standardised and 
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for data to be collected in a controlled environment rather than in a riding arena. A further, similar 
study replicated improvements in stability and found additional benefits on functional reach testing 
which were maintained at 12 weeks post-intervention (Shurtleff, Standeven, & Engsberg, 2009). 
Functional reach testing involved each child remaining seated while reaching to touch a target placed 
at shoulder height, in front of them and then to the side, at two different distances away from them in 
each plane. This provided a challenge to trunk stability, with increased stability represented as a 
decrease in the time taken to reach the target (by approximately 1 second) and as a reach/path ratio– 
the ratio of the length of the actual route taken by the child’s index finger divided by the length of the 
straight line path from their resting position to the target (decreased from a ratio of approximately 1.48 
pre-therapy to 1.34 post-therapy). 
Both balance and lower limb strength were improved by 8 weeks of hippotherapy in a group of elderly 
people (for example, measured by the Berg Balance Scale (BBS), the difference in pre- and post-
intervention measures was 1.5 versus 0.3 for experimental and control groups, respectively)  (de 
Araujo et al., 2012) and in teenagers with intellectual disabilities (for example, maximum centre of 
pressure displacement was 28.2 ± 12.8 mm versus 16.52± 9.2 mm , in pre- and post-training 
respectively) (Giagazoglou, Arabatzi, Dipla, Liga, & Kellis, 2012). Various activities were used 
during the rides, such as stretching to grasp objects, sitting on the horse in different positions, and 
throwing and catching. Zadnikar & Kastrin (2011) performed a meta-analysis of the effects of 
therapeutic riding and hippotherapy on balance and postural control in children with cerebral palsy, 
finding a significantly positive effect albeit with a wide confidence interval (odds ratio 25.41, 95% CI 
4.35, 148.53) due to the small sample size (10 studies were eligible for inclusion, with 84 children in 
intervention groups). For riders with multiple sclerosis, initial evidence was found to indicate that 
hippotherapy could improve balance when measured using the BBS (Bronson, Brewerton, Ong, 
Palanca, & Sullivan, 2010). In this systematic review only three studies met the inclusion criteria, one 
of which did not utilise the BBS, and all were either case-control or case-series in design. This 
provides a moderate level of evidence, these studies being weaker in comparison to randomised 
controlled trials (“Oxford Centre for Evidence-based Medicine – Levels of Evidence (March 2009)”, 
2009). 
Short-term decreases in muscle spasticity, measured using the Ashworth Scale, were found in a study 
of 32 patients with spinal cord injury who had an average of 11 hippotherapy sessions (Lechner et al., 
2003). Riders sat on sheepskin pads rather than saddles, and measurements of spasticity of the lower 
extremities were performed immediately pre- and post-ride. Ninety-three percent of 351 hippotherapy 
sessions resulted in the rider gaining a lower score on the Ashworth Scale post-intervention. The 
assessor was not blinded as to whether or not the patients had ridden, however a further study with a 
control group and blinded examiners also reported decreases in muscle tone following hippotherapy 
(mean difference before and after intervention -3.2, SD 2.2) (Lechner, Kakebeeke, Hegemann, & 
6 
 
Baumberger, 2007). As well as being exposed to regular, rhythmic movements while on a horse, it is 
possible that warmth from the horse’s body could contribute to a decrease in muscle tension, along 
with stretching created by sitting astride. 
While a variety of positive effects of therapeutic horse riding and hippotherapy have been 
demonstrated for people with a range of physical disabilities, further research is needed to improve the 
quality and depth of this knowledge.  Therapy could then be offered to those who would be most 
likely to receive the greatest benefit, which would be important if resources were limited. Advancing 
understanding of the mechanisms of action of therapeutic riding could also help in targeting riding 
sessions so that the physical benefits were maximised.  
b. Psychosocial disabilities 
Hippotherapy exposes riders to stimuli that affect multiple body systems concurrently, including the 
sensory, limbic, ocular and vestibular apparatus in addition to musculoskeletal structures (Granados & 
Agis, 2011). It was suggested that this multisensorial stimulation promotes the development of new 
neural connections, allowed by neural plasticity. Emotional states, pain, social behaviour and 
communicative abilities have all been demonstrated to be positively affected by therapeutic riding. 
Parasympathetic nervous system activity can be promoted by horse riding, accompanied by a decrease 
in anxiety (Matsuura et al., 2011). A reduction in anger was the result of involving adolescent boys 
from a special education programme in a therapeutic riding course (Kaiser, Smith, Heleski, & Spence, 
2006), while Hakanson, Moller, Lindstrom, & Mattsson (2009) found that riders with chronic pain 
expressed joy, satisfaction and happiness as a result of therapeutic riding, in addition to pain reduction. 
They suggested that in part this could be due to genetically-driven benefits of communion with nature 
and animals, and also contributed to by continuous physical contact with the horse which might 
increase oxytocin release. It was pointed out that standard medical interventions can reduce pain and 
anxiety but are rarely associated with the arousal of positive emotions.  
Factors potentially affecting social and communication behaviours in riders were discussed by 
Granados & Agis (2011), who summarised a number of possible influences examined in published 
literature. These included the involvement of helpers (sidewalkers, leaders and therapists) during 
riding, which promote interaction of the rider with people as well as with the horse. Riding could also 
result in riders becoming motivated to share their experiences from the sessions with others outside of 
that setting. The non-verbal nature of horses allows for freedom of expression without negative 
feedback, and observations of their behaviour provides opportunities for discussions about the 
animal’s feelings that could then be translated to human experiences.  
People with autism spectrum disorders have impaired communication abilities, poor social interaction 
skills and stereotyped repetitive behaviours (American Psychiatric Association, 2013). Gabriels et al. 
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(2012) found that 10 weeks of therapeutic horse riding improved measures of stereotypical behaviour, 
hyperactivity, language skills and motor skills in a pilot study of 42 children and adolescents with 
autism. They postulated that sensory input during riding might have contributed to increased calmness 
in the intervention group, while the responsiveness of horses to human cues was proposed to have 
influenced the improved social and communication behaviours. A review of literature relating to 
animal-assisted therapy for people with autism revealed a number of benefits of equine-associated 
treatment (O’Haire, 2013). These included improved social interaction, verbal communication and 
motivation plus enhanced quality of life. Ward, Whalon, Rusnak, Wendell, & Paschall (2013) 
provided further support for positive effects of therapeutic riding on sensory processing, social 
interaction and symptom reduction in autistic children. 
Equine-assisted therapy was shown to reduce symptoms of schizophrenia in both recently diagnosed 
and chronic patients (Cerino, Cirulli, Chiarotti, & Seripa, 2011). Apathy and social isolation were 
improved and the hospitalisation rate reduced following 40 sessions of therapy over 24 months. 
Effects on patients with post-traumatic stress disorder included significant reduction of symptoms, 
lower levels of anxiety and depression, and reduced use of alcohol (Earles, Vernon, & Yetz, 2015), 
although this study involved participants working with but not riding horses. 
 
3. Measuring outcomes 
Outcome measurement is important to individuals and organisations for a number of reasons. 
Measurement of outcomes provides data that underpin the demonstration of quality of care in 
rehabilitation settings, and can also provide evidence of quality improvements, both at individual and 
organisational levels (Sivret & Van de Kamp, 2012). As well as being beneficial for the patient, these 
data can be used for marketing purposes, or in the case of charitable organisations they can be used to 
support fund-raising efforts.  
In order to identify appropriate patient outcomes, a patient should first be assessed. This involves 
identifying the patient’s difficulties, in terms of impairments and limitations to activities and 
participation (Kucukdeveci, Tennant, Grimby, & Franchignoni, 2011). The expectations and desires of 
the patient should also be taken into account before goals relating to the chosen outcomes are set. 
Interventions can then be directed towards the achievement of those goals, which might also be 
prioritised. The effectiveness of any intervention is assessed when progress towards the goals is 
reviewed, with multiple iterations of intervention, re-assessment and review being undertaken if 
necessary. It is also considered essential that verifiable and specific goals are developed for 
rehabilitation patients so that effectiveness of interventions can be demonstrated (Kolip & Schaefer, 
2013). ‘SMART’ goals – those that are specific, measurable, attainable, relevant and timely (Doran, 
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1981) – are in widespread use. A patient’s achievement of set targets has been considered an important 
motivator (Ashford, Jackson, & Turner-Stokes, 2015). 
Any tool to be used to measure patient outcomes should have a number of suitable psychometric 
attributes (Kucukdeveci et al., 2011; Terwee et al., 2007). These are quantifiable properties that 
describe strengths or weaknesses of a given assessment tool. Reliability (consistency of measurement, 
both between assessment events and between evaluators) and validity (whether or not the desired 
attribute is actually being measured) are characteristics of primary importance. Floor and ceiling 
effects (where a significant number of patients attain the lowest or highest possible outcome) should 
be avoided, or changes in the patient’s condition might not be measurable. Tests should also be 
sensitive to detecting changes in a patient’s condition, with the amount of change either being related 
to variability in measured changes taken from a sample of patients or to minimal clinically important 
differences. Feasibility is important, as assessment tools that are not suitable for the environment are 
unlikely to be utilised. Features such as the amount of time, skill and equipment required for 
completion can affect utility. 
Many tools are available to assess patients in the different domains affecting function and health; these 
can be disease-specific or generic, with some tools able to be used for both assessing patients and as 
outcome measures. Advantages of generic assessment tools include the ability to use them in a variety 
of patient groups, avoiding the need for different tools to be developed and validated (Kucukdeveci et 
al., 2011). Comparisons between groups can be made easily, including between affected and healthy 
populations, and they can be used for patients with multiple conditions. However, these tools are less 
specific and might be less relevant to the individual patient. Many of these instruments are 
questionnaires or fixed sets of physical tests of which all items must be completed, with the results 
combined to give an overall evaluation of the individual. Assessment instruments can be long and 
complicated in effort to increase accuracy, precision and scope (Jette & Haley, 2005). However, this 
can result in redundancy, irrelevance and increased time consumption for the respondents, while still 
not precisely measuring the variety of abilities across different care settings. In the disabled riding 
context, riders have a wide range of abilities and a set of assessment tests would need to cater for this 
broad spectrum. No such set has been identified to date.  
Generic assessment tools have been widely utilised in therapeutic riding research. Davis et al. (2009) 
utilised generic tools in a randomised, controlled trial of 10 weeks of therapeutic riding for 99 children 
with cerebral palsy.  The GMFM, the Child Health Questionnaire and a quality of life questionnaire 
(KIDSCREEN) were completed by parents pre- and post-intervention. The participating children also 
completed KIDSCREEN pre- and post-intervention. There was weak evidence of changes to quality of 
life scores as reported by parents, with no statistically significant improvements in either the 
functional or most of the health status outcomes. This was one of the larger studies identified in this 
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area of research and one which incorporated the optimal features of randomisation and a control 
group. A lack of any clinically relevant effects of therapeutic riding could therefore be seen as a strong 
indicator that this intervention is of limited value. However, as the authors pointed out, the assessment 
tools used had not been shown to be sensitive to change in this population. While the GMFM has been 
determined to be valid and reliable (Harvey, Robin, Morris, Graham, & Baker, 2008; Russell et al., 
2000), it was designed to highlight functional motor tasks that are usually developed by 5 years of age 
in unimpaired children (Russell et al., 2000). It has been shown to have variable responsiveness in 
older children, and alternative measures have been recommended for older children with cerebral 
palsy. Participants in the study by Davis et al. (2009) ranged in age from 4–12 years old, and across 
three functional levels of cerebral palsy according to the Gross Motor Function Classification System 
(GMFCS). While there was some stratification (into two age groups and three GMFCS levels) in the 
randomised allocation of participants to intervention and control groups, it could be argued that there 
was still substantial variation in the study population which might have obscured outcomes. Using the 
GMFCS, patients with hemiplegia or diplegia can be allocated to the same classification level 
(Oeffinger et al., 2007), and as riders these patient groups might function quite differently. However, 
there were insufficient numbers of participants to allow valid comparisons between all strata as 
allocated within the therapeutic riding study. Assessments using the GMFM were carried out between 
1 and 6 weeks pre- and post- intervention (or control); this timing could also have contributed 
variability and might have limited the capture of any shorter or longer-term changes resulting from the 
therapy. In addition, children in the control group were able to participate in sporting and recreational 
activities, which might have altered their function. it was not clear whether the intervention group also 
continued with other routine activities.   
The importance of identifying goals relevant to the individual was noted by Hamill, Washington, & 
White (2007), who found no improvement in seated postural control for children with cerebral palsy 
undergoing 10 weeks of hippotherapy. However, once again generic assessment tools (the GMFM and 
Sitting Assessment Scale) were applied, this time to a very small sample size (of three children), and 
these assessment tools might not have been sensitive to changes made by the children during the riding 
programme. The motivation and emotional responses of the children and their degree of disability 
were also thought to affect their performances during the testing, contributing to the negative outcome 
of the study.  
The World Health Organization Disability Assessment Schedule (WHODAS 2.0) (Unstun et al., 2010) 
was developed to allow assessment and measurement of disability, so that patient needs, interventions, 
and required resources could be identified. Six domains were considered – cognition, mobility, self-
care, interpersonal interactions, life activities and societal interactions. This is a generic measure that 
was developed for adults and gives a broad overview rather than being focussed on specific functional 
abilities, and was not directed at detecting outcomes for disabled riders. In contrast, within their 
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current contract for physiotherapy services the New Zealand Accident Compensation Corporation 
(ACC) requires that more focussed assessment measures are used to evaluate treatment effects (ACC, 
2009). The patient specific functional scale (PSFS) and numeric pain rating scale (NPRS) are 
recommended as being evidence-based, valid and reliable, and are adaptable to a range of conditions. 
However, while these are patient-centred measures, they require patients to self-report and cannot be 
utilised by individuals who are unable to understand and/or communicate sufficiently. While 
potentially relevant, the PSFS has yet to be validated for a number of patient populations, despite 
being widely used (Horn et al., 2012). Following a systematic review of published literature, Horn et 
al. (2012) determined that the PSFS has been shown to be a valid, reliable and responsive measure for 
use over time in musculoskeletal conditions causing low back pain, neck and knee dysfunction, but 
has not been thoroughly investigated for use in many other musculoskeletal disorders, neurological 
conditions or other debilitating illnesses. 
Assessment tools for use in the clinical setting need to have suitable attributes for that environment, 
where factors such as time, funding, equipment and operator training could differ greatly from the 
research setting. With 66 items, the GMFM could take considerable time to administer, and requires a 
computer programme to calculate the final score (Russell et al., 2000). The PEDI also takes a long 
time to administer — a negative consequence of being a comprehensive tool; different sections of 
PEDI were also shown to vary in psychometric properties, with the mobility domain out-performing 
the social function and self-care domains for reliability and validity (Harvey, Robin, Morris, Graham, 
& Baker, 2008). PEDI has been adapted for use in multiple countries, but is only suitable for use in 
children from 6 months to 7½ years old, and is slanted towards those with moderate to severe 
disability (Haley et al., 2010), potentially creating ceiling effects in those with a lesser degree of 
dysfunction. Computer adaptive testing is being developed to assist in improving ease and speed of 
use in clinical settings (Haley et al., 2010). 
In 1995, the International Equestrian Federation (FEI) introduced functional assessment testing for the 
evaluation of para-equestrian riders, to allow riders with a variety of abilities to be profiled and then 
grouped into one of five grades within which they could fairly compete against each other (FEI, 2012). 
A standard assessment protocol is performed for each rider and each test is scored. A weighting 
system is used to prioritise areas of the body that are under greater functional demand during riding. 
However, the system is not comprehensive, not all disabilities fit into the classification system (FEI, 
2012), and it requires considerable training and time to deliver and analyse.  
In the context of RDA groups in New Zealand, assessment tools would need to have a several 
attributes that would enable them to have good clinical utility (D. Kennedy, personal communication, 
1 May 2014). Therapy sessions are primarily run by volunteers trained as coaches, rather than being 
run by registered therapists. Coaches have a variety of backgrounds, with different skills and 
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knowledge.  Assessment tests therefore need to be easy to perform and interpret with minimal training 
requirements. They should not take too much time for either training or implementation, both because 
volunteers are unpaid and cannot be expected to dedicate many extra hours, and because riders might 
not tolerate extensive testing regimes. Tests should ideally be free to use with minimal equipment 
requirements, so that RDA groups do not have to do extra fundraising. With some riders having 
cognitive impairments, or being younger children, test items should ideally not be assessed by self-
report. Assessment tests should also be relevant to activities that can be undertaken during RDA 
sessions. 
 
4. Goal attainment scaling 
Goal attainment scaling (GAS) was developed in 1968 by Kiresuk & Sherman (Kiresuk, Smith, & 
Cardillo 1994), with the aim of setting and evaluating individualised patient goals while maintaining 
scientific standards. Although initially used in the evaluation of mental health programmes, it has 
since been used in a wide range of settings such as paediatric therapy (King, McDougall, Palisano, 
Gritzan, & Tucker, 1999), occupational therapy (Mailloux et al., 2007) and community health and 
development (Kloseck, 2007).  
Producing a goal attainment scale (an example is given in Table 1) involves several steps, recently 
summarised in Krasny-Pacini, Hiebel, Godon, & Chevignard (2013). Firstly, the goal should be 
identified and an observable behaviour chosen that will allow monitoring of progress towards goal 
achievement. The baseline (or pre-treatment) level of function should be determined and five levels of 
potential achievement established. These levels should include the baseline (i.e. no change in 
function), expected outcome and better than expected outcomes. The levels are traditionally 
numerically scored as -2 (baseline), -1 (progression towards the goal but the goal is not achieved), 0 
(the goal is achieved; this should be the expected and therefore most likely outcome), +1 (performance 
is better than expected) and +2 (the best possible outcome for the stated goal). A time frame for goal 
achievement and evaluation should be set, and after evaluation is performed an overall result can be 
calculated if desired. One to three goals are usually set per patient (McDougall & King, 2007). 
Variations in GAS have been used by different authors,  with adaptations prompted by factors such as 
the amount of time available for writing goals, the nature of the patient’s condition and the need for 
calculation of overall scores. If there is potential for worsening of function this can be taken into 
account in the setting of the baseline level, so that final scores have the ability to reflect deteriorating 
function (Turner-Stokes, 2009). Baseline is then set at -1. However, this could result in a loss of 
sensitivity to small improvements, i.e. a patient who improved but did not achieve their goal (i.e. level 
0) would still be rated at -1, the same level as a patient who did not improve at all from their -1  
12 
 
Table 1. Example of GAS for physical therapy. If the client participated for a time between scale 
levels, e.g. 17 minutes, they would be rated at the lower scale level. Adapted from McDougall & King 
(2007). 
Level Attainment 
-2 The client takes part in gym class for 10 minutes, with standby assistance. 
-1 The client takes part in gym class for 15 minutes, with standby assistance. 
0 The client takes part in gym class for 20 minutes, with standby assistance. 
1 The client takes part in gym class for 25 minutes, with standby assistance. 
2 The client takes part in gym class for 30 minutes, with standby assistance. 
Time frame: 10 months 
baseline (Krasny-Pacini et al., 2013; Turner-Stokes, 2010).  A -3 level could be added to represent 
deterioration if -2 was the baseline, or -0.5 could be used to represent partial improvement without 
goal achievement if -1 was the baseline. However, both alternatives affect the calculation of summary 
scores (Turner-Stokes, 2010).  
Different methods have also been used to define the levels (summarised in Krasny-Pacini et al., 2013). 
The most popular method is to precisely define all five levels, and although this is the most time-
consuming procedure the speed of goal-writing increases with experience. Turner-Stokes (2009) 
utilised the establishment of baseline and expected achievement levels prior to therapy, with the other 
levels only being determined at the time of outcome evaluation. This was considered sufficient for 
clinical use but lacking in rigour for scientific purposes. It would appear to be more subjective if the 
outcome were other than the expected level of achievement (level 0). For example, a level of +1 would 
be a little better than expected and +2 would be a lot better than expected, but ‘a little’ and ‘a lot’ 
would not have been previously defined. Krasny-Pacini et al. (2013) also described a ‘three milestone’ 
method whereby the -2, 0 and +2 levels were defined prior to treatment. If any of these levels were 
achieved the appropriate score was given, but if achievement was in between the levels a -1 or +1 
would be attributed. 
Modifications in the way GAS can be scored allows further adaptation for specific situations, with 
calculation of a T-score being the most commonly-used method of producing a summary value 
(Krasny-Pacini et al., 2013). The T-score is considered to normalise GAS scores and can be calculated 
using the scores from all of a patient’s goals within a programme. Other options include taking the 
mean of the raw scores for all of the goals for an individual patient (-2 to +2), finding the sum of the 
differences between the baseline and achieved levels for each of a patient’s goals, and simply retaining 
raw scores. The latter was considered appropriate in clinical practice when individual patient 
performance was the focus. 
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Advantages of GAS include the ability for therapists and clients to collaborate in goal setting (King et 
al., 1999; Kolip & Schaefer, 2013), with parents able to be involved in setting goals relevant both to 
themselves and their children in paediatric therapy (Hanna & Rodger, 2004). In the RDA context, the 
goal-setting process might include coaches, riders, parents/guardians and therapists. Patient 
involvement in goal-setting bestows a sense of control and improves understanding of the goal and 
expected performance (Vu & Law, 2012).  Involving parents in setting goals for their children 
enhances their feelings of competency and collaboration with therapists (Oien, Fallang & Ostensjo, 
2009). Improved awareness of function, focus on progression towards goals and relevance of goals to 
everyday life are also important potential outcomes. 
In contrast to generic screening tools, when using GAS individualised goals can be set for any level of 
functional disability, whether mild or severe. GAS can identify small changes that are nonetheless 
significant for the individual or their carers (King et al., 1999; Mailloux et al., 2007) and is considered 
to have excellent responsiveness (Vu & Law, 2012). In comparison, standardised assessment measures 
often test a wider range of abilities that are not context-specific, are only compared to normal function 
and do not identify lesser degrees of change. GAS encourages users to create well-defined goals, helps 
to clarify the purpose of an intervention and thereby aids the development of focussed activities 
relating to goal achievement (King et al., 1999; Kolip & Schaefer, 2013). This also facilitates a 
patient-centred approach to therapy and the development of realistic expectations (McDougall & King, 
2007). On a practical level, GAS can be used in a variety of settings without the need for specialised 
equipment or training other than in the use of GAS itself. However it can also be used in conjunction 
with other standard measures that therapists might use, and this is recommended particularly when 
different populations of patients are to be compared (Turner-Stokes, 2009).  
The reliability and validity of GAS have previously been considered potential drawbacks of the 
technique (King et al., 1999), however a review by Vu & Law (2012) considered GAS to have a high 
level of reliability and variable validity depending on the type of validity in question. Inter-rater 
reliability of GAS could be affected by the person writing the scale, the person evaluating goal 
achievement, the precision of descriptions of the levels in each goal and the field of use (Krasny-
Pacini et al., 2013). Inter-rater reliability (with evaluations performed by two independent raters from 
the same profession as the therapist who was working with the patient) was increased when GAS goals 
were written by the treating (rather than an independent) therapist, and was better for speech therapists 
than physiotherapists (Steenbeek, Ketelaar, Lindeman, Galama, & Gorter, 2010). Steenbeek, Ketelaar, 
Galama, & Gorter (2007) found a lack of studies evaluating the reliability of GAS in paediatric 
therapy. They considered that this might in part reflect the difficulties of rating behaviours that can be 
influenced by a number of factors, such as tiredness, motivation and interpersonal relationships. 
However, most studies lack descriptions of the training processes used (Steenbeek et al., 2007). 
Therapist bias could be avoided by using randomised, double-blind study designs. Good reliability 
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could be supported by using experienced therapists who have been well-trained in using GAS, having 
well-written goals and using independent, trained evaluators to assess the level of patient achievement 
(McDougall & King, 2007).  
 
Comparing GAS to other outcome measures in order to establish concurrent validity was found by 
Steenbeek et al. (2007) to be problematic, largely due to the degree of individualisation of GAS. 
However, GAS was also considered more likely to measure the required characteristic (i.e. to have 
acceptable content validity), and to be more sensitive and relevant when compared to other measures. 
Suggested ways of improving validity include collaborative goal setting, which helps a therapist avoid 
setting goals that are too easily attained, using randomly-selected control goals (which involves setting 
and evaluating goals that are not addressed during therapy) or concurrent use of standardised measures 
(King et al., 1999). 
GAS is designed to evaluate individualised changes occurring longitudinally over time (Steenbeek et 
al., 2007). It is flexible and can be adapted to patients with a wide range of abilities and goals, and can 
be used to demonstrate individual or group achievement (King et al., 1999; Kolip & Schaefer, 2013). 
Given the current paucity of published research demonstrating the value of therapeutic riding 
programmes, GAS could be a valuable technique to utilise in this sphere. Murphy, Kahn-D’Angelo & 
Gleason (2008) trialled GAS with a group of four children with different physical impairments who 
had weekly hippotherapy for up to 6 months, and found it to be useful in goal development and 
quantifying outcomes. A pilot study using GAS to evaluate group rather than individual outcomes 
associated with equine-assisted therapy in mental health was considered effective (Hybels, 2013). Pilot 
studies have also been completed with favourable outcomes for individual riders and for overall 
evaluation of therapeutic riding groups in the USA (Hybels, 2014). There is great potential for using 
GAS in the New Zealand RDA context, although the varied resources available to groups necessitates 
the completion of pilot studies in this country to ensure that coaches can work with the technique 
when therapists are not readily accessible. 
5. Summary 
Therapeutic horse riding has been demonstrated to have a number of benefits for riders with a variety 
of physical or psychosocial disabilities. However, due to the heterogeneous characteristics of disabled 
riders and their desired outcomes, no single method has been used to evaluate the effectiveness of 
therapeutic riding programmes, and systematic outcome-related data collected from establishments 
providing these services are not readily available. There are a number of contextual and 
methodological issues affecting the outcomes of studies in the area of therapeutic horse riding (Pauw, 
2007), and there are additional difficulties related to the use of outcome measurement in daily use in 
the field. Research-related issues can be associated with variable characteristics of horses used in 
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therapeutic riding, variations in the therapeutic exercises undertaken and programme or study design. 
For example, the duration of each ride, number of rides per week, number of weeks of therapy, 
differences in rider demographics and abilities (even in those diagnosed with the same condition), 
degree of parental involvement and the use of concomitant therapies vary widely between studies and 
in some instances between participants within studies. Funding and logistical issues (for example, a 
need to perform measurements in the field) affect aspects of study design such as the number of 
participants and the methods that can be used for outcome assessment. As discussed above, the 
psychometric features of assessment tools can also have a substantial effect on whether or not a 
statistically or clinically significant and relevant change is detected. Tools also need to be able to be 
used by therapeutic riding coaches or therapists in the clinical setting, which in this case is likely to be 
the riding arena. 
The overall aim of this study was to develop tools that could be used to evaluate the effectiveness of 
therapeutic horse riding in RDA groups in New Zealand. To achieve this, it was first necessary to gain 
a greater understanding of the characteristics of participating riders and of the goals that were 
commonly being set for them. This provided a backdrop for the evaluation of applicable assessment 
tools and outcome measures, which were also appraised for psychometric properties and for use within 
the context of a not-for-profit organisation, largely staffed by volunteers. GAS was noted as a 
potentially viable alternative worthy of further exploration. 
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Chapter 3: Methods 
Approval and support for the project was obtained from the Chief Executive Officer of New Zealand 
Riding for the Disabled Association (NZRDA). Ethical approval for the study was granted by the 
UNITEC Research Ethics Committee from 03/06/2014 to 03/06/2015 (UREC 2014-1036) (Appendix 
A). 
The first stage of the study involved surveying RDA groups throughout New Zealand, to obtain 
information about participating riders and the goals that were being set for them. During the second 
part of the study, goals for physical function were identified and relevant existing assessment tests 
were evaluated for psychometric properties and clinical utility in the RDA context. As no suitable set 
of assessment tests could be identified, a small pilot study using GAS was carried out. 
1. RDA survey 
The NZRDA held an annual National Training Seminar in Hawera in May 2014, at which the 
proposed study was presented to attendees. The study was well-received with a number of groups 
expressing interest in participating. On 24 June 2014, an email was sent via the NZRDA head office to 
all 55 RDA groups in New Zealand, inviting them to take part in the first stage of the study, a survey 
to collect data describing riders using RDA services. The survey was to be anonymously completed by 
RDA personnel. The email contained a spreadsheet (Microsoft Excel 2010) with instructions and a 
data entry template on two separate worksheets. The fields to be completed for each rider were age 
group (0–10 years, 11–20 years, 21–40 years, 41–60 years, or 61 years and over), gender, number of 
weeks in the riding programme to date, rider disabilities, and goals set at the beginning of the riding 
programme. Groups were invited to provide anonymous data describing riders who had attended their 
programmes within the last 5 years. Given the largely voluntary nature of those who run RDA groups, 
they were asked to provide as much data as they felt able to, given their number of riders, information 
storage systems and available time. Groups who wished to respond but were unable to complete 
spreadsheets were sent hard copy templates to return by post. Data were compiled and analysed in 
Microsoft Excel (2010). Rider disabilities were classified according to the World Health 
Organisation’s International Classification of Functioning, Disability and Health (ICF) structure and 
function domains (“International Classification of Functioning, Disability and Health”, 2014). 
Structural and functional domains were combined, so that eight categories were used: mental 
functions/structure of the nervous system; sensory functions, pain, eye, ear and related structures; 
voice and speech; cardiovascular, immunological and respiratory; digestive, metabolic and endocrine; 
genitourinary and reproductive; skin and related structures; and neuromusculoskeletal and movement-
related structures and functions. 
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2. Evaluation of functional assessment tests 
Tests for evaluating the five most common physical goals from the RDA survey were investigated, i.e. 
those for balance, strength, motor skills, coordination and posture. The Rehabilitation Measures 
Database (Rehabilitation Institute of Chicago, 2010) was used as the primary source of assessment 
instruments, as it included comprehensive evidence-based summaries for each test. Once this database 
had been exhausted, searches were also performed on www.ptnow.org (PTNow; American Physical 
Therapy Association, 2015), www.cebp.nl (CEBP; Centre for Evidence Based Physiotherapy, 2015), 
PubMed (National Centre for Biotechnology Information, 2015) and ScienceDirect (Elsevier B.V., 
2015). Tests were evaluated for characteristics pertaining to their utility in the RDA context. These 
included time and cost; complexity (equipment and training requirements, the number of items in the 
assessment, and patient safety issues); whether the test was patient reported, observed or a 
physiological measurement; focus (whether the test was specific for a condition or body region); and 
psychometric properties (including inter-rater and intra-rater reliability, validity, floor and ceiling 
effects); and relevance to the RDA perspective. The Rehabilitation Measures Database allowed key 
word searching with filtering by length of test (i.e. the amount of time required to perform) and cost, 
allowing this to be used as an initial screen. Tests were ruled out if they took more than 5 minutes to 
perform. Tests and characteristics of those tests not eliminated on initial screening were summarised in 
a Microsoft Excel (2010) spreadsheet. Further evaluation of remaining tests was undertaken to 
determine the most efficient, including those that collectively minimised the number of tests required. 
This was to decrease the amount of time required to perform assessments, the amount of training 
required for coaches, and the complexity of an assessment process.  
3. Goal attainment scaling pilot study 
A pilot study was initiated to explore the feasibility of using GAS in the RDA setting. One RDA group 
was approached and agreed to participate in the trial, indicating that four coaches would be available 
to take part. Information and consent forms for coaches (see Appendix B) were emailed to the group 
manager, who was asked to distribute them prior to a training session that was held on 11 April 2015. 
Coaches who consented to participate attended 3 hours of training held at the RDA group’s premises.  
Training consisted of a presentation that educated coaches about the concept of GAS and explained 
how to write appropriate goals. Potential errors in goal-writing were highlighted, and participants were 
given examples of several pre-prepared goals based on responses to the 2014 survey of RDA groups. 
Participants were then asked to practice writing their own goals for current riders using a pre-prepared 
worksheet (see Appendix C), and were given a checklist to help them to evaluate the goals they had 
written (from McDougall & King, 2007, p18). Numerical values were not assigned to goal levels, as 
the original format of GAS included negative values and it was desirable to avoid creating negative 
connotations with outcomes. 
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At the end of the training session, coaches were each asked to recruit three or more riders into the pilot 
study. Riders and/or their legal guardians were given information sheets and consent forms by their 
coach (see Appendix B). Coaches were asked to assess the riders as per their usual practice, then to 
write up to three goals per rider using the GAS worksheet provided at the training session. They were 
invited to send their goals to the researcher for feedback on goal construction. However, to maintain 
anonymity of the riders to the researcher, feedback that might have allowed identification of the rider, 
such as the suitability of a goal for the rider, was not offered. Coaches were asked to work with the 
riders, their guardians, other coaches or therapists as per their usual practice. The riders then continued 
in their riding programme as they normally would. A proposed evaluation date was set by the coach 
for each goal so that a time frame was indicated, although coaches were advised that evaluation could 
occur sooner or later according to when they considered the goal had been reached. Regardless of the 
level of the rider’s achievement, for the purposes of the pilot study goals were to be evaluated no later 
than the last week of the riding term. In order to minimise bias, evaluation was to be performed by a 
coach who had had minimal, or ideally no input into the rider’s programme. 
At the end of the riding term, coaches were asked to fill in an anonymous survey about their 
experiences using GAS (see Appendix D). Descriptive statistics were calculated in Microsoft Excel 
(2010). 
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Chapter 4: Results 
1. RDA survey 
Of the 55 national RDA groups, 14 (26%) responded to the survey, three from the South Island and 11 
from the North Island. Hard copy data were provided by two groups with the remainder supplying 
completed spreadsheets. Data described 544 riders, an average of 39 riders per group (range 14–66). 
The majority of riders were less than 20 years old, with only 44 riders in older age groups (Figure 1). 
Approximately 59% of riders were male and 38% female, with gender information unavailable for 3% 
(Figure 1). 
 
 
 
Figure 1. Age groups and gender of riders attending therapeutic riding sessions run by Riding for the 
Disabled Association (RDA) groups in New Zealand. 
 
The period of time riders attended therapeutic riding sessions was requested in weeks, with 308 
responses giving a median time period of 32 weeks per rider (range 1–360 weeks) (Figure 2). 
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Figure 2. The number of weeks riders attended therapeutic riding sessions run by Riding for the 
Disabled Association (RDA) groups in New Zealand. 
 
Information describing 872 disabilities was provided for 542 riders, with a range of one to five 
disabilities being recorded for each person. One disability was listed for approximately 57% of riders. 
Classification according to the ICF structure and function domains resulted in up to four different 
categories being applied for each rider, with 17 of the reported rider disabilities unable to be classified 
(Table 2). The vast majority of disabilities related to mental functions or structures of the nervous 
system, with the neuromusculoskeletal/movement-related category containing the next highest count 
and relatively small numbers in each of the other categories. 
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Table 2. The number of disabilities, classified into categories according to the International 
Classification of Functioning, Disability and Health (ICF), reported for riders attending therapeutic 
riding sessions run by Riding for the Disabled Association (RDA) groups in New Zealand 
Category 
Number of 
disabilities 
Mental
1 
595 
Neuromusculoskeletal
2 
132 
Sensory
3 
 50 
Voice
4 
 30 
Cardiorespiratory
5 
 25 
Gastrointestinal
6 
 18 
Unknown  17 
Skin
7 
   4 
Genitourinary
8 
   1 
Total 872 
1
 Including mental functions and structures relating to the nervous system. 
2
 Including neuromusculoskeletal and movement-related functions, and structures related to 
movement. 
3
 Including sensory functions and pain, and structures related to the eye and ear. 
4
 Including structures and functions relating to voice and speech. 
5
 Including structures and functions of the cardiovascular, haematological, immunological and 
respiratory systems. 
6
 Including structures and functions of the digestive, metabolic and endocrine systems. 
7
 Functions of the skin and related structures. 
8
 Including structures and functions of the genitourinary and reproductive systems. 
 
Goals were provided via free text input. They varied from general goals such as “balance”, 
“coordination” and “confidence”, to more specific goals such as “to increase flexibility in abductor 
muscles” and “to lie supine on the rump” (i.e. the rider would be lying on their back, over the 
hindquarters of the horse). A total of 1,469 goals were provided for 543 riders, with a median of two 
and a range of one to eight. Goals were not reported for only one of the 544 riders described in the 
survey responses. The goals were categorised to facilitate further analysis (Figure 3); the most 
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frequently set goals were in the categories of strength, communication and balance. The motor skills 
category included goals relating to either motor skills or coordination. Goal categories for which fewer 
than 30 goals were set were combined into an ‘other’ category; this included goals relating to 
independence, decision-making, relaxation and empathy. Approximately 35% (n=507) of all goals 
related to physical functioning, including balance, posture, motor skills, coordination and strength. 
 
Figure 3. Categories of goals set for riders attending therapeutic riding sessions run by Riding for the 
Disabled Association (RDA) groups in New Zealand. 
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2. Evaluation of functional assessment tests 
Functional assessment tests were evaluated for goals relating to the main physical characteristics 
reported in the RDA survey, namely balance, strength, motor skills, coordination and posture. Tests 
for riding skills were not investigated, as riding skills can incorporate a number of aspects of physical 
function. Including all sources, a total of 407 assessment tests were identified. Some tests evaluated 
more than one physical characteristic, while other tests were not directly related to the physical 
characteristic under consideration but included the named characteristic somewhere within the test 
documentation. Screening of each test for relevance reduced the number of tests to 254 (summarised 
in Table 3). Tests were considered to relate to motor function if they included attributes not already 
defined by the other physical characteristics being investigated, for example, evaluation of mobility, 
gait, activities of daily living (ADLs), endurance, range of motion, or spasticity. Those tests that were 
found using posture as a search term but which included evaluation of balance were maintained in the 
results for posture, due to overlapping definitions of these terms (see Discussion). Balance included 
static, dynamic, vestibular and non-vestibular divisions, but excluded gait. The highest number of 
assessment tests related to motor skills (n=128), followed by balance (n=74) (Table 3).  
No tests were found to be completely suitable for use in the RDA context. Table 3 summarises the 
reasons for ruling out assessment tests from further consideration, while full tables for each of the five 
characteristics can be found in Appendix E. The greatest number of tests were ruled out because they 
either took too long to perform (>5 minutes), or had an associated cost. The next most common reason 
for ruling out was the focus of the test, i.e. it was either specific for a disease or condition, or for a 
particular body region.  
Table 3. Reasons for ruling out functional assessment tests for each physical characteristic.  
Physical 
characteristic Time/cost Complexity Measurement Focus 
Psychometric 
properties Total
 
 
Count (%)
1 
Count (%) Count (%) Count (%) Count (%) Count 
Balance 34 (46) 9 (12) 4 (5) 26 (35) 26 (35) 74 
Strength 11 (69) 2 (13) 1 (6) 9 (56) 3 (19) 16 
Motor skills 84 (66) 9 (7) 9 (7) 62 (48) 22 (17) 128 
Coordination 20 (77) 2 (8) 2 (2) 11 (42) 3 (12) 26 
Posture 6 (60) 1 (10) 0 (0) 4 (40) 4 (40) 10 
Total
 
155 (61) 23 (9) 16 (6) 112 (44) 58 (23) 254 
1
 Percentages were calculated using the total number of tests evaluated for each characteristic. Some 
tests were ruled out for multiple reasons, therefore percentages do not add to 100. 
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Three tests were identified as potentially being suitable for use by RDA coaches with a degree of 
compromise in relation to the desired criteria. These were the Brunel Balance Assessment (BBA), the 
Paediatric Balance Scale (PBS), and the Manual Muscle Test (MMT). 
The BBA (Tyson, 2004) was developed to assess balance in patients with a variety of abilities in 
clinical settings. It comprises a hierarchical sequence of functional tests divided into three sections – 
sitting, standing and stepping. The sections can be performed in isolation or together, with tasks within 
each section placing increasing demands on the patient’s ability to balance. The assessment can begin 
at a level suitable for the patient, i.e. if the patient can walk, the sitting tests can be omitted and the 
patient can complete the standing and stepping tasks. The test takes approximately 10 minutes to 
complete, requiring a ruler and stand, step and stopwatch. The BBA was found to be valid and 
reliable, and considered sensitive to change (Tyson & DeSouza, 2004), but these psychometric 
properties have primarily been tested with adult stroke patients (Tyson & Connell, 2009). The 
hierarchical nature of the BBA, its clinical utility (simple to administer and score, and ability to be 
used flexibly according to the patient’s abilities) rendered it worthy of further consideration. However, 
no evidence was found of validation in paediatric populations. A potential disadvantage is that floor 
effects might be observed in patients who were unable to sit unaided (for example, out of a 
wheelchair), although timed tasks in the stepping section would exclude ceiling effects. 
An alternative test for balance that has been validated in paediatric populations is the PBS, a modified 
form of the BBS (Franjoine, Gunther, & Taylor, 2003). The BBS is made up of 14 tasks involving 
static and dynamic balance and has been widely studied, having good internal consistency, validity, 
reliability and responsiveness (Bambirra, Rodrigues, Faria, & de Paula, 2015). However, it suffers 
from a ceiling effect, likely to reduce sensitivity for detecting changes in mildly-affected patients. The 
PBS was found to have high test-retest and interrater reliability in children with mild to moderate 
motor disability, although it was not tested for validity and no normative data exists (Franjoine, 
Gunther, & Taylor, 2003). Clinical utility is good, with the test being easy to administer and score in a 
standardised format. 
The MMT is a straightforward scale used to assess muscle strength, and can be used on any number of 
muscles or muscle groups.  It has been found to have high inter-rater and test-retest reliability in 
children with hemiplegic cerebral palsy (Klingels, et al., 2010). It would require training in basic 
anatomy, and might lack sensitivity and responsiveness in near-normal populations (Rehabilitation 
Institute of Chicago, 2010). Either 11-point or 5-point scales can be used, with the former showing 
reliability, consistency, validity and responsiveness in children with idiopathic inflammatory 
myopathies (Rider, et al., 2010), although this was using a particular subset of muscles that might not 
be relevant to other individuals. 
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While these tools for assessing balance and muscular strength could potentially be used in the RDA 
context, further psychometric testing would need to be completed within a wider range of paediatric 
patient groups. As multiple goals were set for each rider, a series of multiple assessment tests would 
be required. No tests assessing the physical attributes commonly addressed during RDA riding 
programmes met all of the required criteria. 
3. Goal attainment scaling pilot study 
The GAS pilot study was carried out during one riding term, with four participating coaches. It was 
not known until after the pilot study was completed that one coach (coach D) was not primarily 
responsible for coaching any riders, however she (all coaches were female) still participated in setting 
goals and evaluating riders. 
The full results of the coach’s questionnaire are in Appendix F. Between the four coaches, 28 goals 
were set for 11 riders (mean 2.5 goals per rider). Each coach developed six to nine goals. Coaches 
were either neutral or strongly agreed that it was easy to understand how GAS works, although all 
coaches found writing goals difficult. Coach C reported that it was easy to identify the goal, but 
difficult to define the outcome levels, and also struggled with the terminology. All coaches thought it 
took a long time to write their goals, with particular challenges being noted around writing outcomes 
for each level and using only one measurable variable for each goal. Three coaches reported that 
working out how to measure the goals, and making sure that this was consistent, was the most difficult 
aspect of GAS. Coach C also noted that setting realistic goals was challenging. 
While the coaches generally found goal-setting to be challenging, they found the evaluation process to 
be more straightforward. Three of the four coaches strongly agreed that it was easy to evaluate riders 
in relation to the goals that had been set for them. This was influenced by how well-written the goals 
were. Challenges relating to evaluation included rider achievements being between levels set in the 
goals; factors such as different terminology being used by the evaluating coach affecting the outcome; 
variability in rider performance between sessions; and logistical issues relating to arranging different 
coaches to evaluate riders. 
Coaches had various responses to the question regarding what they liked best about using GAS. Two 
coaches thought that there was increased focus during the riding sessions, relating to identifying what 
was important and how to measure it. Increased focus was also mentioned by three coaches in relation 
to whether or not using GAS caused them to alter how they worked with the rider. Additional 
advantages of using GAS were noted by two coaches, that co-existing goals could be developed, and 
that coaches had the ability to record the rider’s level of achievement, even if this had deteriorated. 
The coaches were also asked whether or not they thought adding ratings for each goal (for degree of 
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difficulty and importance) would be beneficial, however they were not in favour because of the 
additional complexity that this would entail. 
When asked about the benefits of GAS, coaches reiterated that clarifying the purpose and improving 
the focus of the riding sessions, being able to easily evaluate riders, and documenting their progression 
towards their goals were advantageous. Overall, two coaches were neutral and two were positive about 
recommending GAS for use by other RDA groups. Suggested modifications included allowing 
coaches to record the results if rider achievements fell between the written outcome levels, and 
creating a pool of pre-written goals that coaches could draw on if they chose. 
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Chapter 5: Discussion 
Outcome measurement has become an increasingly important aspect of rehabilitation, with consumers 
wanting effective treatment options, funding sources requiring successful use of donated money, and 
medical communities demanding evidence-based practice (discussed in Field & Roxborough, 2011). 
In a competitive funding environment, the RDA would benefit from being able to demonstrate 
successful achievement of outcomes by their riders, and more targeted programmes might improve 
efficiency and enable them to provide services to a greater number of riders. 
This study has highlighted the complex nature of the provision of therapeutic horse riding services via 
RDA groups in New Zealand. There is enormous diversity in users of the services, in terms of their 
demographics, the nature of their abilities and the goals they are working towards. The largely 
volunteer workforce that enables and delivers therapeutic riding sessions also involves individuals 
with widely varying backgrounds and levels of training (D. Kennedy, personal communication, 1 May 
2014). These factors all contribute to the difficulties encountered in formulating a feasible method of 
goal setting and measuring goal achievement. 
1. RDA survey 
There was a good response to the survey of RDA groups, although the coverage from South Island 
was much lower than that from the North Island. However, with data describing 544 riders 
(approximately 17% of riders according to 2014 NZRDA statistics (“RDA Riders in Numbers (2014)”, 
2015) there was sufficient information to form a representative picture of users of RDA services in 
New Zealand. With just over half of the riders being 10 years old or younger and over 90% being up 
to 21 years old, the RDA is primarily providing services to paediatric populations. This concurs with 
NZRDA 2014 data, which shows that over half of riders were in the 5–12 year-old age group (“RDA 
Riders in Numbers (2014)”, 2015). This significantly influenced the evaluation of outcome assessment 
measures, as many have not been either designed or robustly validated for young people. 
Riding sessions across the year are broken up into four terms according to those used for primary 
school teaching in New Zealand (“School terms and holidays”, 2015) with a total of approximately 40 
weeks per year. Although the duration of attendance of the rider was asked for in units of the number 
of weeks, the information was not always provided in this format. Usable information indicated that 
20% of riders had attended sessions for 10 weeks or less (i.e. up to one term), with an additional 36% 
attending for two to four terms. This compared to NZRDA data showing that only 12% of riders 
attended for up to one term, and 25% for two to four terms (“RDA Riders in Numbers (2014)”, 2015). 
In both data sets, the remaining riders attended for longer periods. The discrepancies might be due to 
different methods of data gathering, as during the current study RDA groups could include 
information about both current riders and those who had either completed their riding programmes or 
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who had stopped attending at any time during the previous 5 years. In contrast, the NZRDA data were 
obtained via an annual survey. 
The survey requested information regarding rider disabilities, although this question would have 
benefitted from provision of further instructions for those filling in the questionnaire.  The responses 
included a mixture of conditions (e.g. Leigh’s disease or cerebral palsy) and disabilities such as low 
vision or ataxia. Listed conditions did not include descriptors for the resultant disabilities; these were 
therefore researched to gain understanding of the primary issues likely to be faced by those riders. For 
many conditions, the disabilities can be multiple and can vary between individuals. As a result some 
riders might have been misclassified according to the ICF structure and function domains. For 
example, a rider might have been recorded as having ataxia; this could be due to vestibular or 
cerebellar dysfunction, and these would be classified separately according to the ICF. 
The disability classification system used by the NZRDA differs to that of the ICF. The NZRDA 
categorises disabilities into nine groups, developed by their National Programmes Manager (G. 
Ockenden, personal communication, 12 May 2015) (Table 4). Individual riders are classified into one 
category, according to their primary disability. While some of the NZRDA categories clearly indicate 
the disabilities riders would face, e.g. hearing or vision impairments, others, such as physical and 
medical disabilities, group people with a wide range of impairments. There is also potential for 
overlap, for example between educational and hearing disabilities. The NZRDA categories include a 
number that relate to the nervous system and mental functioning (i.e. spectrum disorders; educational 
disabilities; medical conditions including those such as epilepsy; psychiatric and psychological 
disabilities; and socio-emotional disabilities), which accounted for over 76% of riders in 2014 (“RDA 
Riders in Numbers (2014)”, 2015). The ICF classifications allow differentiation between structural 
and functional domains if desired (although these were combined in this study), and relates to body 
systems. Under the ICF classification system, the majority (approximately 68%) of riders’ disabilities 
were recorded as those affecting structures relating to the nervous system and mental functions. While 
the NZRDA system might require refinement to the category definitions, given the high proportion of 
riders with nervous system-related structural and functional impairments, breakdown of these 
categories into smaller groups than what was implemented using the ICF system would facilitate 
greater understanding of riders’ needs. The WHODAS 2.0 classification system (WHO Disability 
Assessment Schedule 2.0 (WHODAS 2.0), 2014) is also a potentially suitable way to categorise 
riders’ disabilities, with a focus on the functions of cognition, mobility, self-care, getting along with 
other people, life activities and participation. It would also allow for differentiation between types of 
neurological dysfunction, but was not utilised in this study as information regarding self-care and life 
activities was not included in the RDA data. 
 
29 
 
Table 4. Categorisation of disabilities by NZRDA 
Disability Description
1 
Physical 
Impaired range of movement, strength, coordination, 
muscle tone, posture, gait, hand function, sensation or 
endurance,  e.g. amputation, spinal cord injury, spina 
bifida, stroke, cerebral palsy, multiple sclerosis, muscular 
dystrophy, rheumatoid arthritis, traumatic brain injury. 
Spectrum disorders e.g. autism 
Educational 
Significant difficulties in language, listening, reading, 
writing, reasoning or mathematical abilities, also problems 
with organisational and management skills, social 
perceptions and interpersonal interactions, e.g. ADHD, 
developmental delay. 
Intellectual 
e.g.  Down Syndrome, IHC, chromosomal abnormalities 
such as Fragile X. 
Hearing Impairments. 
Visual Impairments. 
Medical 
e.g. cardiac diseases, cancer, cystic fibrosis, ME (chronic 
fatigue syndrome), hepatitis, epilepsy, HIV, systemic 
lupus erythematous, haemophilia. 
Psychiatric and 
psychological 
Mental illness, e.g. bipolar disorder, schizophrenia, 
depression, anxiety and personality disorders. 
Socio-emotional e.g. dysfunctional family life, at-risk youth. 
1
Descriptions are as provided by NZRDA; more detailed definitions were not available. 
 
Interpretation and categorisation of goals in the RDA data also provided challenges. For example, 
goals for increasing rider exercise could have been intended to improve cardiovascular function, 
muscular endurance or to joint mobility. In contrast, some goals were very specific, e.g. “to lie supine 
on the rump”, although the reasons why goals such as this had been set were not always clear. Here, 
the desired outcome might have been related to decreasing muscle spasticity, following instructions, or 
improving posture, for example. A goal for “using fewer supporting tools” could be interpreted as 
meaning the goal was to improve posture, balance, coordination, endurance, or a combination of these. 
Riding skills were a common goal category, but with more information these could have been 
allocated to a mixture of other categories. This is because riding skills involve a number of processes, 
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including motor actions and coordination (e.g. mounting, dismounting, holding the reins), maintaining 
balance and posture (sitting upright at different gaits and in different positions), following instructions 
and communicating. Again, the provision of further instructions in the questionnaire would have 
helped to elucidate this, although it was desirable to keep the questionnaire as straightforward as 
possible given the data was being entered by volunteers who would generally not have had easy access 
to more detailed information. Where uncertainty existed, goals were categorised as ‘other’, which 
would have affected the number of goals recorded in each category. 
2. Evaluation of functional assessment tests 
The scope of this project involved evaluating assessment tests relating to physical function. Originally 
it was envisaged that a flow chart could be created, consisting of pathways of series of short 
assessment tests. A coach would be directed along a pathway according to baseline abilities of the 
rider, for example whether or not they were wheelchair-bound or ambulatory, and according to the 
category of goal they were setting, for example balance or coordination. However, the results of the 
RDA survey showed that only 35–43% of goals set for the riders related to physical attributes, 
depending on whether or not goals relating to riding skills were included. Therefore the majority of 
goals were in fact not associated with physical function, but with a broad range of psychosocial and 
cognitive issues. Consequently, producing a comprehensive evaluation tool was not feasible, as goals 
unrelated to physical function were outside the area of expertise of the research team. It was decided to 
continue with evaluating assessment tools relating to the most common categories of goals concerning 
physical function, leaving the possibility of a future study to identify methods of goal evaluation for 
psychosocial and cognitive issues. A small set of physical assessment tools would therefore be 
necessary, so that volunteer coaches would not have to learn large quantities of information and could 
continue to evaluate their riders quickly and efficiently, while still leaving time to assess other non-
physical characteristics. 
The characteristics examined were balance, strength, motor skills, coordination and posture. As 
discussed above, there were variable descriptions of goals provided in the RDA data and this was a 
potential source of error in the analysis. Future studies could ask data providers to select the most 
appropriate physical characteristic(s) for their rider’s goals from a list, which would transfer some of 
the categorisation decisions to the providers and help to minimise errors of interpretation by the 
research team. However, the physical characteristics would need to be carefully defined and described. 
The definition of terms was another issue encountered during the study, as there was found to be 
overlap in the use of some terminology in the literature. Assessment tests for motor skills and 
coordination were searched separately as it was at first considered likely that there would be different 
tests for coordination versus other types of motor attributes. However, there were only seven unique 
tests for coordination that were not also found when searching for tests relating to motor skills. 
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Balance and posture were particularly subject to overlap, both in the assessment tests identified and in 
the literature. Eleven of the 16 tests identified as suitable for use in postural evaluation were also listed 
for use in balance. Balance has been defined as the ability to maintain the centre of mass within the 
base of support (Shumway-Cook & Woollacott, 2007). Postural control has been defined as the ability 
to control the position of the body to enable orientation and stability (discussed in Pavao, Santos, 
Woollacott, & Rocha, 2013). These definitions are not mutually exclusive, and some authors have 
used the terms interchangeably (for example, Benaim, Perennou, Villy, Rousseaux, & Pelissier, 1999). 
However, Saether, Helbostad, Riphagen & Vik (2013) distinguish posture as the relationship between 
body segments, and note the lack of a consistent definition for balance but define it as the act of 
achieving or maintaining the centre of mass relative to the base of support. Postural control can 
therefore be considered a pre-requisite for attaining balance, and is also regarded as inherent to 
successful locomotion (Earhart, 2013). Sibley, Beauchamp, Van Ooteghem, Straus, & Jaglal (2015) 
discussed the six inputs required to maintain postural control as being biomechanical constraints, 
movement strategies, sensory strategies, spatial orientation, dynamic control and cognitive processing, 
with deficits in any of these systems resulting in impaired balance. This highlights the integrated 
nature of posture and balance, plus the contribution of motor abilities to the maintenance of posture 
and balance, again underlining the impossibility of completely separating the physical characteristics 
of an individual. Sibley, Beauchamp, Van Ooteghem, Straus, & Jaglal (2015) also discussed the 
limitations of many balance assessment tests, with the majority identifying only a few of the required 
six inputs as listed above. Therefore, the choices faced by the RDA in evaluating goals relating to 
physical characteristics for their riders would be to either use assessment tools that would help them to 
differentiate the rider’s physical needs and then set appropriate goals, or to deliberately encompass the 
assessment of multiple physical characteristics within goals.  
No completely suitable assessment tests were identified for the physical characteristics that were 
investigated, with most being ruled out because of time constraints. Most riders had multiple goals set 
for them, which would have necessitated coaches using multiple assessment tools. It was therefore 
important to try and identify tests that could be completed within a short time frame, and as a 
consequence 5 minutes was chosen as the cut-off. For over 25% of riders with multiple goals, even 
tests taking up to 5 minutes could have added 20–40 minutes to the evaluation time. This would be 
undesirable as it would consume valuable volunteer hours and also might not be tolerated by young 
riders.  
The focus of the assessment test was the second most common reason for ruling tests out from further 
use. Some tests were designed for diagnostic purposes or risk assessment, for example, the Dix-
Hallpike manoeuvre is used to diagnose vestibular conditions. Coaches are not involved in making 
diagnoses and any such tests would not be useful for them. Instead, they require methods of repeatedly 
evaluating function and measuring the amount of functional change over time. Although some tests 
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were available that could fulfil this need, they had often been developed for particular conditions and 
had not been comprehensively validated for patients with other disabilities. Many such assessment 
tests have been developed for stroke patients or those that have suffered spinal cord injuries. While 
tests needed to be general enough to be useful, for example not limited to evaluation of one part of the 
body or to one disease process, they also needed to be specific enough to provide useful information, 
for example not limited to describing a person’s ability to complete ADLs.  
Issues around the complexity of tests included requirements for equipment or training, or posing a 
safety risk to the patient. Both equipment and training would represent costs to the RDA and would 
need to be minimised. A small number of tests required the therapist to physically push the patient, for 
example to test their ability to maintain balance, but as most coaches are not trained therapists it was 
considered that such activities might represent risks to the patient. The manner by which outcomes of 
the test were measured was very relevant, as tests requiring the patient to self-report could not be used 
in young children or those with cognitive impairment. As Sibley, Beauchamp, Van Ooteghem, Straus, 
& Jaglal (2015) noted, quantitative parameters can be more precisely measured than observations. 
Therefore, assessment instruments where function was evaluated according to the ability to complete 
ADLs or other assigned tasks might be less accurate than tests involving physiological measurements. 
In addition, incomplete psychometric testing or poor psychometric properties were found with many 
assessment tests, particularly with regard to evaluating paediatric populations.  Few tests had been 
evaluated on a range of patient subgroups, whether those groupings were according to age or medical 
condition. 
3. Goal attainment scaling pilot study 
Goal attainment scaling was chosen for use in the pilot study as it appeared have the flexibility and 
scope to circumvent a number of the issues associated with using existing assessment instruments. It 
could be used with a variety of goal types relating to physical function, as well as to psychosocial and 
cognitive attributes if desired. Psychometric properties have been studied in a variety of applications 
and found to be acceptable. Outcome levels could be set according to the current abilities of the rider, 
taking into account their age, medical conditions and existing skill levels, allowing one system to be 
used for riders with a wide range of disabilities. This obviated the need for coaches to be trained in a 
protocol to decide which assessment tests to use, as well as in the administration of multiple different 
assessment tests. While the pilot study only included four coaches, it provided valuable information 
around the feasibility of using GAS in RDA groups via the questionnaire completed by the coaches. 
There were clear areas where improvements to GAS would be advantageous, but also agreement 
regarding the benefits of the system. 
The four coaches were asked to prepare up to three goals for three or more riders, so that they could 
experience writing goals relating to people with different types of disabilities and involving different 
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areas of outcome achievement. They reported some challenges in using GAS as it was implemented 
for this study, with all coaches expressing difficulty in writing goals, finding it time consuming and 
demanding to define the outcome levels. Assistance was offered to the coaches to edit the goals, with 
one or two rounds of editing required per coach before the goals were finalised. This would be a 
barrier to using GAS in the field. Similar difficulties in writing goals for were noted by Turner-Stokes 
(2009) and Hybels (2014), although these were ameliorated by practice, training and having existing 
GAS goals available as examples. The development of a pool of goals relating to commonly targeted 
rider attributes would be recommended to facilitate the use of GAS in RDA groups in New Zealand. 
Such goals could either be used as written, or could be refined by the coach to suit a particular rider. 
Another possible modification would be to use the ‘three milestone’ version of GAS, which involves 
pre-defining only the baseline, expected and best possible outcomes (Krasny-Pacini et al., 2013). 
Actual achievement levels that fall in between the milestones are simply recorded, and given an 
intermediate score if a numerical scoring system is used. This would help to simplify and accelerate 
the writing of GAS goals without becoming as subjective as the method suggested by Turner-Stokes 
(2009) of defining only the baseline and expected outcome levels prior to therapy. Using the three 
milestone method would be recommended for a subsequent trial, and if further simplification were 
then required the Turner-Stokes (2009) method could be followed. Regardless of the method chosen, 
there should also be room to record deterioration in performance should a rider’s condition fluctuate or 
worsen, along with a description of the reasons for this outcome. This feature was supported by 
coaches in the pilot study. 
Numerical scoring of the GAS outcome levels was not used in this study, as the NZRDA had 
expressed concern around creating negative associations with outcomes. However, if numerical 
analysis was desired at a later date, outcome levels could be numerically scored post hoc with 
evaluation able to be carried out over time at group, regional or national level. This would provide 
NZRDA with quantitative data to use as evidence for the benefits of their therapeutic riding 
programmes, and would also help them to identify groups where further assistance or training might 
help to improve the services they provide. These data could also highlight issues such as coaches 
setting goals that were too easy (the expected outcome would be surpassed most of the time), or too 
difficult (the expected outcome would be rarely achieved).  
Overall, coaches reported very favourably on the ease of evaluating riders in relation to the goals that 
had been set for them. Further consideration is required for some areas, one being coaches not 
knowing how to record a rider’s achievements if these should fall between the outcome levels. This 
situation indicates a need for further training in writing the levels, as the set of levels for a goal should 
encompass all possible outcomes without gaps or overlap. However, the problem would be overcome 
if the three milestone version of GAS were implemented.  
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Two more challenging areas of evaluation related to variability in rider performance between sessions, 
and to using different coaches for evaluation rather than those who normally worked with the rider. 
Observations are more likely to be representative if they are made more frequently (Graham, 
Milanowski, & Miller, 2012). Disadvantages would involve having to organise personnel for multiple 
observations, and evaluations might include different coaches using terminology that the rider was not 
used to, therefore decreasing the likelihood of the rider completing the task successfully. This could be 
improved by the primary coach providing written instructions for the evaluator, although riders could 
still be unsettled by working with a person they were unfamiliar with. Coaches also pointed out that a 
rider might simply be having a ‘bad day’ on the day of their evaluation, when they had been able to 
achieve their goals in a previous session. Allowing riders to choose when they were to be observed, so 
that they could make their best effort, would be one possible solution (Graham, Milanowski, & Miller, 
2012), although some riders might not be able to implement this due to cognitive impairments.  
Anxiety around being tested is also common and can negatively affect performance (Huberty, 2009). 
Because most coaches are not working full time at the RDA group, it would not always be possible to 
have another coach spontaneously evaluate the rider during a successful session when the primary 
coach was working with the rider, thereby avoiding setting up a ‘test’ environment. Organising 
coaches to come in for pre-determined evaluation times would also not be a workable long-term 
option, as during this study coaches had to take time off work to attend sessions that they were not 
normally available for. One coach commented that she felt her evaluation of her riders’ progress 
correlated well with that of the evaluating coach, and that having an independent evaluator might not 
be necessary. Independent evaluators were used to try to minimise bias, but the associated logistic 
issues mean that other options would need to be explored. Possibilities include the coaches evaluating 
their own riders (increasing the risk of bias towards positive outcomes, potentially devaluing the data 
and thereby the likelihood of encouraging funding bodies to contribute), coaches evaluating their own 
riders but with periodic concurrent independent evaluations (i.e. auditing), and utilising volunteers 
other than coaches (e.g. side walkers) to participate in evaluations while the coaches are still 
responsible for giving instructions to the rider. The latter option would mean that more people would 
be available as evaluators and opportunities for spontaneous evaluation would be increased. 
Evaluation could also be performed independently by multiple members of the RDA team (coaches, 
leaders and side walkers) and the results averaged, although this could become cumbersome to 
organise. It would, however, allow for inter-rater reliability to be considered. When inter-rater 
reliability is high, performance feedback is considered to be more credible because actual strengths 
and weaknesses are more likely to be indicated (Graham, Milanowski, & Miller, 2012), which would 
support the use of multiple personnel in evaluation. However, this would increase the amount of 
volunteer time required and add to the logistical challenges of arranging suitable evaluation times if 
the rider’s usual team were not the only ones evaluating. Video recordings of the rider and their usual 
therapeutic team working together could be assessed at a later time by an independent coach, but this 
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would then require groups to have access to video and playback facilities. Further trials will be 
necessary to determine the most convenient yet valid and reliable method of rider evaluation. 
 
Finally, collaboration with international groups would facilitate the use of standardised terminology 
and data gathering methods. This would help to grow the number of participants whose data could be 
pooled and collectively analysed, as well as increasing the diversity of participating riders and thereby 
improving the representativeness of the results (Hybels, 2014). Advice from other groups might also 
be gained in addressing the challenges uncovered by the current study. 
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Chapter 6: Conclusions and Recommendations 
This study had two primary aims, to increase understanding of the characteristics of participating RDA 
riders and of the goals that were commonly being set for them, and to identify a suitable method of 
measuring the outcomes of the therapeutic horse riding programmes the RDA provides.  
 
The survey of RDA riders showed that they are primarily young people (aged less than 20 years), 
often with multiple disabilities. The majority of disabilities related to the nervous system, either in 
terms of mental function or in relation to neuromusculoskeletal/movement-related abilities. While the 
appraisal of existing assessment tools for measuring riders’ achievements did not prove fruitful, GAS 
was identified as a potentially useful alternative. GAS has been used with promising outcomes in trials 
in therapeutic horse riding programmes in the USA (Hybels, 2014), and the current study indicates 
that, with modification, it could also be a viable option in the NZRDA context. The following 
recommendations are therefore largely based around expanding upon the GAS pilot study, primarily to 
improve its utility for RDA coaches. 
 
1. Trial the three milestone approach. 
A further trial of GAS using the simplified three milestone method would facilitate goal-setting 
and evaluation for coaches. Goal setting is simplified by the reduced need to pre-define outcome 
levels, while actual achievement can simply be described if it falls between pre-defined outcomes. 
Trials should ideally include the RDA group involved in the current study, so that they can give 
feedback on the altered method in relation to their previous experience, as well as new groups 
using the GAS approach for the first time. 
2. Development of a pool of GAS goals. 
A pool of GAS goals could be written for commonly-set goals, guided by the current data. This 
would allow coaches to select an existing goal and either use it as written or modify it to suit their 
rider. A collaborative workshopping approach, involving therapists, coaches, and ideally riders 
and their families or caregivers, should be taken to develop the collection of goals. This would 
help to ensure goals were practical, realistic and useful. 
3. Gather outcome data for riders in relation to GAS goals. 
The current study focused on the utility of GAS for the RDA, therefore data describing rider 
outcomes were not collected. Future trials should gather this information, which would provide 
preliminary evidence regarding the effects of therapeutic horse riding as well as helping to refine 
the goal setting and outcome evaluation processes. 
4. Gather outcome data from riders, families or caregivers in relation to the therapeutic riding 
programme. 
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The riders and/or their caregivers might also notice effects from the riding programme, and from 
using GAS, which are not obvious to RDA personnel during riding sessions. This is valuable 
information that could also be collected. 
5. Develop options for evaluation of riders in relation to GAS goals. 
The coaches encountered logistical issues in this aspect of the current study. Further consideration 
should be given to the various options for evaluation, e.g. coaches evaluating their own riders, 
training other team members in evaluation, auditing of evaluations, and flexibility in the timing of 
evaluation to alleviate the effects of variability in rider performance. Development of evaluation 
options should be discussed with therapists and coaches to find a practical solution that would 
maintain sufficient credibility in the results. 
6. Collaborate with other countries using the GAS approach. 
While initial contact was made with the group in the USA (Hybels, 2014), there is potential for 
closer collaboration and information sharing as the GAS method is developed further for use in the 
New Zealand context. Further attempts should be made to communicate the outcomes of this study 
with the USA group, and to seek advice on those aspects requiring amendment as similar issues 
might already have been addressed in their trials. 
7. Develop strategies for rider assessment. 
This project focused on the measurement of goal achievement. However, the assessment of riders 
in order to set suitable goals has also been identified by RDA groups as an area of need. Further 
work could be carried out, using currently available demographic data describing riders, as a basis 
for formulating methods for assessing rider abilities. The RDA group participating in the current 
study did not have a full-time therapist, although the national training team physiotherapist 
provided assessments and advice as needed. The group had previously identified a need for 
assistance with assessing riders on entry into the riding programme, so that there could be better 
evaluation and definition of their disabilities. This would subsequently lead on to more appropriate 
goal setting, therefore further study into this area is also recommended.  
 
Discussions with both the NZRDA and RDA groups will determine their future direction in terms of 
outcome assessment for riders. There are a number of opportunities for modification of the GAS 
method that could be explored in order to enhance its utility in the RDA setting. This in turn has the 
potential to improve the services provided for riders, the outcomes achieved by them, and to deliver 
robust data that could enhance the ability of RDA groups to attract public funding.  
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Appendix B: Information sheets and consent forms for coaches and riders 
B1.  Rider information sheet 
 
Information for riding participants 
Research Project Title: Rider assessment in therapeutic horse riding: Pilot study 
What we are doing:  
This study will evaluate a method of goal setting, called goal attainment scaling, for use in the RDA 
context. The aim is for RDA coaches to develop and monitor safe, objective and appropriate 
individualised goals, and to be able to evaluate a rider’s progress towards those goals.  
What it will mean for you: 
If you agree to participate in this project, you will be evaluated on two occasions by a qualified RDA 
coach who has been trained in goal attainment scaling. The evaluation will be similar to the evaluation 
an RDA coach would have done if you were not participating in the study. The evaluation will help the 
coach to: 
 Determine how to safely and effectively begin your riding programme, including identifying any 
compensating aids that you might use 
 Work with you to set goals – things you want to achieve by riding at the RDA 
 Monitor your progress towards those goals as you go through your riding programme. 
 
You are welcome to have support people present at all times. The coach will explain how they are going 
to do the evaluation before beginning, and will also ask you to inform them of any issues or concerns 
you have, for example any cultural considerations. The tasks should not cause you any pain or harm. 
You are welcome to stop the assessment at any time, for any reason, and to withdraw from the project. 
The participating coaches have been asked to evaluate the method of goal setting that has been 
developed. For example, they will be asked how easy the system was to use. However, this project does 
NOT involve the researcher collecting the outcomes of any evaluation that you participate in, and the 
researcher will not have access to the results of your assessment with the coach. That information will be 
stored in accordance with RDA policy and procedures and is not part of this research project. 
If you agree to take part in this project, you will be asked to sign a consent form. This does not stop you 
from changing your mind if you wish to withdraw from the project at any time.  
You are welcome to contact the researcher at any time should you have questions about any aspect 
of this project (debprattley@hotmail.com, 027 3838728). You can also contact the project 
supervisor, Catherine Bacon, email c.j.bacon@fitkiwi.co.nz. 
UREC REGISTRATION NUMBER: 2014-1036 
This study has been approved by the UNITEC Research Ethics Committee from 03/06/2014 to 
31/12/2015.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome. 
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B2. Coach information sheet 
 
Information for coach participants 
Research Project Title: Rider assessment in therapeutic horse riding: Pilot study 
What we are doing:  
This study will evaluate a method of goal setting, called goal attainment scaling, for use in the RDA 
context. The aim is for RDA coaches to develop and monitor safe, objective and appropriate 
individualised goals, and to be able to evaluate a rider’s progress towards those goals.  
What it will mean for you: 
If you agree to participate in this project, you will be asked to attend a training session that will train you 
in the use of goal attainment scaling (also known as GAS). You will learn how to write goals that your 
riders will be working towards, and how to evaluate a rider in relation to the goals that have been set for 
them. Please note that this study does not involve training you to identify goals, but does help you to 
define them clearly and determine how their achievement can be measured. 
Once you have been trained in using GAS, you will be asked to use it for a trial period (the time frame 
can vary according to the goal and the rider, but for the purposes of this study will not be longer than 
term 2) with riders you are working with during your usual RDA activities. At the end of the trial period, 
you will be asked evaluate your riders in relation to their goal achievements, and to fill in an anonymous 
questionnaire to give feedback about the use of GAS. The study does NOT involve the researchers 
collecting information about how well your riders performed, only how well you think GAS might work 
for the RDA. 
If you agree to participate in this project, you will be asked to sign a consent form. This does not stop 
you from changing your mind if you wish to withdraw from the project. Your name and any information 
that could identify you will be kept completely confidential. All information collected from you will be 
stored on a password protected file and only you, the researcher and project supervisors will have access 
to this information. The information will be analysed in an anonymous form in conjunction with data 
from other coaches, and these anonymous results will be shared with NZRDA.  
You are welcome to contact the researcher at any time should you have questions about any aspect 
of this project (debprattley@hotmail.com, 027 3838728). At any time if you have any concerns 
about the research project you can contact the supervisor, Catherine Bacon, email 
c.j.bacon@fitkiwi.co.nz. 
UREC REGISTRATION NUMBER: 2014-1036 
This study has been approved by the UNITEC Research Ethics Committee from 03/06/2014 to 
31/12/2015.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome. 
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B3. Rider consent form 
 
Rider Participant Consent Form 
Each participant will be supplied with a copy of their completed consent form. 
Research Project Title: Rider assessment in therapeutic horse riding 
1. I have read the Information Sheet for this study and have had details of the study explained to me. 
 
2. My questions about the study have been answered to my satisfaction, and I understand that I may 
ask further questions at any time. 
 
3. I also understand that I am free to withdraw from the study at any time, or to decline to answer any 
particular questions in the study or to complete any particular tasks. 
 
4. I wish to participate in this study under the conditions set out in the information sheet. 
 
7.   I consent/do not consent to the information collected for the purposes of this research study to be 
used for any other research purposes. (Delete what does not apply) 
 
Riding participant’s name: ___________________________________________ 
Participant’s or guardian’s signature: _____________________________________ 
Relationship of guardian to rider: _________________________________________ 
 
 Date:         /         / 
 
Contact details:  _____________________________________ 
 
   _____________________________________ 
 
Coach’s name:    _____________________________________ 
 
Coach’s signature: _____________________________________   
 
UREC REGISTRATION NUMBER: 2014-1036 
This study has been approved by the UNITEC Research Ethics Committee from 03/06/2014 to 
31/12/2015.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome. 
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B4. Coach consent form 
 
Coach Participant Consent Form 
Each participant will be supplied with a copy of their completed consent form. 
Research Project Title: Rider assessment in therapeutic horse riding 
 
1. I have read the Information Sheet for this study and have had details of the study explained to me. 
 
2. My questions about the study have been answered to my satisfaction, and I understand that I may 
ask further questions at any time. 
 
3. I also understand that I am free to withdraw from the study at any time, or to decline to answer any 
particular questions in the study. 
 
4. I agree to provide information to the researchers under the conditions of confidentiality set out on 
the information sheet. 
 
5. I wish to participate in this study under the conditions set out in the information sheet. 
 
7.   I consent/do not consent to the information collected for the purposes of this research study to be 
used for any other research purposes. (Delete what does not apply) 
 
Participant’s Name: _____________________________________ 
 
Participant’s Signature: _____________________________________ Date:         /         / 
 
Contact details:  _____________________________________ 
 
   _____________________________________ 
 
Researcher’s Name: _____________________________________ 
 
Researcher’s Signature: _____________________________________ 
UREC REGISTRATION NUMBER: 2014-1036 
This study has been approved by the UNITEC Research Ethics Committee from 03/06/2014 to 
31/12/2015.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome. 
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Appendix C: Worksheet for developing goal attainment scaling (GAS) goals.  
(Note: the template shown includes the development of goal 1, however three copies of this page were 
provided to coaches as part of the worksheet.) 
Goal Setting Worksheet 
 
Rider:______________________________________________________________ 
 
Coach:______________________________________________________________ 
 
Evaluating coach:______________________________________________________ 
 
Date goal/s set:_______________________________________________________  
 
Additional comments (e.g. perceived difficulties in achieving goals; other outcomes noticed 
during the riding programme; factors that might have affected achievements):  
 
Outline rider’s challenges (that you will turn into goals) and the indicator (the thing you will measure) 
for each one: 
Challenge: 
 
Indicator: 
 
Challenge: 
 
Indicator: 
 
Challenge: 
 
Indicator: 
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Goal 1 (remember to write baseline and desired outcomes first, then fill in the other levels) 
Deterioration (only complete this level if the rider’s function could worsen) 
Define outcome: 
 
 
Tick if this level is final outcome  
Baseline 
Define outcome: 
 
 
Tick if this level is final outcome  
Define outcome: 
 
 
 
Tick if this level is final outcome  
Expected achievement 
Define outcome: 
 
 
Tick if this level is final outcome 
Define outcome: 
 
 
 
Tick if this level is final outcome  
Best possible achievement 
Define outcome: 
 
 
Tick if this level is final outcome 
 
Proposed date of goal evaluation:______________________________________________________ 
Actual date of goal evaluation:________________________________________________________ 
Goal evaluated by (name):____________________________________________________________  
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Appendix D: Questionnaire for coaches to provide feedback on the use of goal attainment 
scaling (GAS) 
Goal Attainment Scaling Pilot Study – Coach Experience Survey 
 
Please give your feedback on goal attainment scaling (GAS) system for each of the following 
characteristics. You can write additional comments if you want to. 
 
1. The number of riders I set goals for was: 
 
 
2. The number of goals I set for each rider was: 
 
Rider 1:  Rider 2:  Rider 3:  Rider 4: 
 
 
3. It was easy to understand how GAS works: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
4. It was easy to write goals for my riders: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
 
5. I could write goals that applied to the varying individual needs my riders had: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
 
6. It didn’t take too long to write the goals for each rider: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
 
7. The best things about writing goals were: 
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8. The most difficult things about writing goals were: 
 
9. It was easy to evaluate the riders in relation to the goals that had been set for them: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
 
 
10. The most challenging things about evaluating riders were: 
 
11. I would recommend GAS as used in the pilot study for other coaches and RDA groups to 
use: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
12. I would recommend GAS for other coaches and RDA groups to use if it was modified: 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments – what things would you like to have changed if possible? 
 
 
13. GAS could also include rating each goal for degree of difficulty and how important the goal 
is. Do you disagree or agree that this would be a valuable addition? 
 
Strongly disagree         Disagree       Neutral  Agree  Strongly 
agree 
 
Comments: 
 
14. Did using the goal attainment scaling method change the way you worked with the rider in 
their riding programme? If so, please describe how this changed. 
 
 
15. What did you perceive as benefits of using goal attainment scaling? 
 
 
16. You are welcome to comment on any other aspects of using goal attainment scaling or the 
pilot study here: 
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Thank you very much for taking part in the pilot study. It will help us to understand what 
your needs are in relation to setting goals for your riders, and help to design a method that 
would be easy for you to use. 
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Appendix E: Characteristics of functional assessment tests for the physical attributes most commonly identified in riders’ goals 
Table E1. Characteristics of functional assessment tests relating to balance. 
Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
10 Meter Walk Test 
   
For patients who can 
walk without physical 
assistance. 
 
30 second sit to stand test 
     
360 Degree Turn Test 
    
Limited psychometric testing. Not validated 
for paediatric populations. 
Activities-Specific Balance Confidence 
Scale x 
    
Advanced Mobility and Balance Scale 
    
Lack of psychometric testing 
Balance Error Scoring System x 
    
Balance Evaluation Systems Test x 
    
Balance Outcome Measure for Elder 
Rehabilitation x 
  
For older adults 
 
Balance Performance Oriented Mobility 
Assessment x 
  
For older adults 
 
Berg Balance Scale x 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Clinical Test of Sensory Interaction and 
Balance; Modified Clinical Test of 
Sensory Interaction and Balance x 
    
Community Balance and Mobility Scale x 
    Continuous Scale Physical Functional 
Performance; Short form: Continuous 
Scale Physical Functional Performance 
10; Wheel chair users: Wheel Chair 
Physical Functional Performance x 
Training 
required 
   
Disability Rating Scale/ Disability Scale 
(Vestibular Disorders) 
   
Condition specific - 
vestibular disorders 
 
Dizziness Handicap Inventory x 
 
Self-report 
  
Dynamic Gait Index x 
    
Equiscale 
    
Lack of psychometric testing 
Four Step Square Test 
    
Not validated for paediatric populations 
Freezing of Gait Questionnaire x 
  
Condition specific - 
Parkinson's Disease 
 
Fukuda Stepping Test (Unterberger Step 
Test) 
   
Condition specific - 
labyrinthine function 
 
Fullerton Advanced Balance Scale x 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Function in Sitting Test x 
    
Functional Ambulation Category 
   
Condition specific - 
stroke Not responsive to change 
Functional Gait Assessment 
 
Equipment 
required - 
steps with 
railings 
  
Not validated for paediatric populations 
Functional Reach Test / Modified 
Functional Reach Test 
    
Full psychometric properties not available 
for paediatric populations. Utility varies 
with age. 
Functional Standing Balance Scale 
    
Lack of psychometric testing 
Head Shake Sensory Organization Test x 
  
Condition specific - 
vestibulopathy 
 
Hierarchical Balance Short Forms 
   
Condition specific - 
stroke 
 
High-level Mobility Assessment Tool x 
    
History of Falls Questionnaire 
   
Condition specific - falls 
 
Level of Sitting Scale 
    
Lack of psychometric testing for reliability 
and responsiveness 
Lower Extremity Functional Scale 
  
Self-report 
 
Not validated for paediatric populations 
Maximal Load Test 
    
Lack of psychometric testing 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Mini Balance Evaluation Systems Test x 
    
Modified Physical Performance Test x 
    
Motion Sensitivity Quotient/ Test x 
    
Multidirectional Reach Test; Reach in 
Four Directions Test 
    
Not validated for paediatric populations. 
Some normative data available. 
Outpatient Physical Therapy 
Improvement in Movement Assessment 
Log x 
    
Pediatric Balance Scale 
 
Equipment 
required - 
adjustable 
height bench 
   
Performance Assessment of Self-Care 
Skills x 
    
Profile PD x 
  
Condition specific - 
Parkinson's Disease 
 
Push and Release Test 
 
Safety - 
requires 
perturbation of 
patient 
   
Retropulsion Test 
 
Safety - 
requires 
perturbation of 
patient 
  
Lack of psychometric testing 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Rivermead Mobility Index 
 
Does not allow 
for the use of 
assistive 
devices Self-report 
 
Not validated for paediatric populations 
Romberg Test 
    
Not responsive to change 
Sandin and Smith 
 
Safety - 
requires 
perturbation of 
patient 
 
Condition specific - 
stroke Limited psychometric testing 
Segmental Assessment of Trunk Control 
    
Lack of psychometric testing for reliability 
and responsiveness 
Sensory Organization Test x 
    
Sharpened Romberg 
    
Limited psychometric testing. Not validated 
for paediatric populations. 
Short Form Berg Balance Scale 3 Point x 
  
For older adults 
 Single leg stance/One-legged stance 
test/Timed Unipedal stance test/Single 
leg support 
    
Limited psychometric testing. Not validated 
for paediatric populations. 
Sitting Arm Raise 
   
Condition specific - 
stroke Limited validity 
Sitting Balance Scale 
    
Lack of psychometric testing 
Standing Arm Raise 
   
Tested for stroke, 
Parkinson's and multiple 
sclerosis patients Limited validity 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Step Test 
   
For older adults and 
stroke patients 
Limited psychometric testing. Not validated 
for paediatric populations. 
Step-Up Test 
    
Limited psychometric testing 
Stops Walking When Talking 
   
For older adults 
 
Supine Head-Hanging Positional Test 
   
Condition specific - 
Benign Paroxysmal 
Positional Vertigo 
 The Movement Disorder Society 
sponsored Unified Parkinson’s Disease 
Rating Scale Revision x 
Training 
required 
 
Condition specific - 
Parkinson's Disease 
 
The Retropulsive Pull Test 
 
Safety - 
requires 
perturbation of 
patient 
   
The Vestibular Activities and 
Participation Measure x 
  
Condition specific - 
vestibular disorders 
 
The Vestibular Disorders Activities of 
Daily Living Scale x 
  
Condition specific - 
vestibular disorders 
 
Timed Backwards Walk x 
    Timed Up and Go Dual Task; Timed Up 
and Go (Cognitive); Timed Up and Go 
(Motor); Timed Up and Go (Manual) 
    
Full psychometric properties not available 
for paediatric populations 
Tinetti Falls Efficacy Scale x 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Tinetti Performance Oriented Mobility 
Assessment x 
  
For older adults 
 
Trunk Impairment Scale x 
    
Vertigo Symptom Scale x 
  
Condition specific - 
vertigo 
 
Vestibular Rehabilitation Benefits 
Questionnaire x 
  
Condition specific - 
vertigo 
 
Visual Analog Scale 
  
Self-report 
  
Visual Vertigo Analogue Scale 
   
Condition specific - 
vertigo 
 Walking and Remembering Test; 
Modified Walking and Remembering 
Test x 
    
Walking While Talking Test 
    
Not validated for paediatric populations 
Weight Shift 
   
Condition specific - 
stroke 
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Table E2. Characteristics of functional assessment tests relating to strength. 
Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Balance Evaluation Systems Test x 
    Continuous Scale Physical Functional 
Performance; Short form: Continuous 
Scale Physical Functional Performance 
10; Wheel chair users: Wheel Chair 
Physical Functional Performance x 
Training 
required 
   
Disabilities of the Arm, Shoulder, and 
Hand Questionnaire x 
    
Five Times Sit to Stand Test 
   
Patients must be able to 
stand 
Evaluated for children with cerebral palsy, but 
not other paediatric populations 
Graded and Redefined Assessment of 
Strength, Sensibility and Prehension x 
  
Condition specific - 
cervical spinal cord 
injury 
 
Hand-held Dynamometer/Grip Strength x 
  
Condition specific - 
hand/forearm muscular 
strength Not validated for paediatric populations 
International Standards for Neurological 
Classification of Spinal Cord Injury 
(ASIA Impairment Scale) x 
  
Condition specific - 
spinal cord injury 
 
Lower Extremity Functional Scale 
  
Self-report 
  
Manual Muscle Test/Muscle Strength 
Scale 
 
For use by 
trained health-
care 
professionals 
  
Variable validation for paediatric conditions 
Modified Parkinson Activity Scale x 
  
Condition specific - 
Parkinson's Disease 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Motricity Index 
   
Condition specific - 
stroke 
 
Neurological Outcome Scale for 
Traumatic Brain Injury x 
  
Condition specific - 
traumatic brain injury 
 
Performance Assessment of Self-Care 
Skills x 
    
Stroke Impact Scale x 
  
Condition specific - 
stroke 
 
Toronto Rehabilitation Institute Hand 
Function Test 
   
Condition specific - 
hand dysfunction 
 
Wolf Motor Function Test x 
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Table E3. Characteristics of functional assessment tests relating to motor skills. 
Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
10 Meter Walk Test 
   
For patients who can walk 
without physical assistance. 
 
2 Minute Walk Test 
   
For patients who can walk 
without physical assistance. Not validated for paediatric populations 
30 second sit to stand test 
   
For older adults 
 
360 Degree Turn Test 
   
Measure of dynamic 
balance, not motor function 
Limited psychometric testing. Not validated 
for paediatric populations 
6 Minute Walk Test x 
  
Tests aerobic 
capacity/endurance - not 
relevant to RDA goals 
 
Action Research Arm Test x 
    
Activities-Specific Balance Confidence 
Scale x 
    
Activity Measure for Post Acute Care x 
    
Advanced Mobility and Balance Scale 
    
Lack of psychometric testing 
Alberta Infant Motor Scale x 
  
For birth until independent 
walking 
 
Amyotrophic Lateral Sclerosis 
Functional Rating Scale 
   
Condition specific 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Arm Mobility Arm Test x 
    
Ashworth Scale / Modified Ashworth 
Scale 
 
Adequate 
training 
required to 
improve 
reliability. No 
standardised 
testing 
procedure. 
  
Variable test-retest, inter- and intra-rater 
reliability. Floor/ceiling effects and 
responsiveness not established. 
Assessment of Life Habits x 
 
Self-report 
  Assisted 6-Minute Arm and Leg Cycling 
Test (A6MCT) for Muscular Dystrophy 
(MD) x 
  
Condition specific - 
Muscular Dystrophy 
 
Awareness Questionnaire x 
 
Self-report 
  
Back Pain Functional Scale 
   
Condition specific 
 
Barthel Index 
  
Self-report or 
direct 
observation of 
activities of 
daily living 
  
Berg Balance Scale x 
    
Blantyre Coma Scale 
   
Condition specific - coma; 
withdrawal from painful 
stimulus 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Box and Block Test x 
    
Brief Balance Evaluation Systems Test x 
    
Canadian Neurological Scale 
   
Condition specific - stroke 
 
Canadian Occupational Performance 
Measure x 
    
Capabilities of Upper Extremity 
Instrument x 
  
Condition specific - 
tetraplegia 
 
Cervical Joint Position Error Test 
   
Condition specific 
 
Chedoke Arm and Hand Activity 
Inventory - 7 x 
    
Chedoke-McMaster Stroke Assessment 
Measure x 
    
Clinical Outcome Variables Scale x 
    Clinical Test of Sensory Interaction and 
Balance; Modified Clinical Test of 
Sensory Interaction and Balance x 
    
Clock Drawing Test 
    
Not validated for paediatric populations 
Coma Recovery Scale-Revised x 
  
Condition specific - 
disorders of consciousness 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Community Integration Questionnaire x 
    
Community Integration Questionnaire II x 
    Continuous Scale Physical Functional 
Performance; Short form: Continuous 
Scale Physical Functional Performance 
10; Wheel chair users: Wheel Chair 
Physical Functional Performance x 
Training 
required 
   
Craig Handicap Assessment and 
Reporting Technique x 
    
Disabilities of the Arm, Shoulder, and 
Hand Questionnaire x 
    
Disability Rating Scale (for TBI) 
   
Condition specific - 
traumatic brain injury 
 
Dynamic Gait Index x 
    
Facilitator and Barriers Survey x 
    
Fatigue Scale for Motor and Cognitive 
Functions 
   
Condition specific - 
Multiple Sclerosis 
 
Five Times Sit to Stand Test 
   
Patients must be able to 
stand 
Evaluated for children with cerebral palsy, 
but not other paediatric populations 
Four Step Square Test 
    
Not validated for paediatric populations. 
Unsuccessful trials common. 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Freezing of Gait Questionnaire x 
  
Condition specific - 
Parkinson's Disease 
 
Frenchay Activities Index 
   
Condition specific - stroke 
 
Fugl-Meyer Assessment of Motor 
Recovery after Stroke x 
  
Condition specific - stroke 
patients with hemiplegia Floor and ceiling effects 
Functional Ambulation Category 
   
Primarily tested on stroke 
patients Not responsive to change 
Functional Assessment Measure x 
    
Functional Axial Rotation x 
    
Functional Behavior Profile x 
    
Functional Gait Assessment 
 
Equipment 
required - 
steps with 
railings 
  
Not validated for paediatric populations 
Functional Independence Measure x 
    
Functional Reach Test / Modified 
Functional Reach Test 
    
Full psychometric properties not available for 
paediatric populations. Utility varies with 
age. 
Glasgow Coma Scale x 
  
Condition specific - coma; 
withdrawal from painful 
stimulus 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Graded and Redefined Assessment of 
Strength, Sensibility and Prehension x 
  
Condition specific - 
cervical spinal cord injury 
 
Grasp and Release Test x 
  
Condition specific - hand 
dysfunction 
 
Gross Motor Function Measure x 
  
Condition specific - 
Cerebral Palsy, Down 
Syndrome, traumatic brain 
injury, paediatric spinal 
muscular atrophy 
 
High-level Mobility Assessment Tool x 
    
History of Falls Questionnaire 
   
Condition specific - falls 
 International Standards for Neurological 
Classification of Spinal Cord Injury 
(ASIA Impairment Scale) x 
  
Condition specific - spinal 
cord injury; classification 
system 
 
Jebsen Hand Function Test x 
  
Condition specific - hand 
dysfunction 
 
Life Satisfaction Questionnaire 9 x 
    
London Handicap Scale 
   
Not relevant to paediatric 
populations 
 
Lower Extremity Functional Scale 
  
Self-report 
 
Not validated for paediatric populations 
Mini Balance Evaluation Systems Test x 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Mini-Mental State Examination x 
    
Modified Parkinson Activity Scale x 
  
Condition specific 
 
Modified Rankin Handicap Scale x 
    
Motor Activity Log x 
    
Motor Assessment Scale x 
  
Condition specific - stroke 
 
Movement Assessment Battery for 
Children x 
Time to set up, 
requires 
practice to 
become 
efficient at 
administrating 
and scoring 
   
Multiple Sclerosis Functional Composite x 
  
Condition specific 
 
Neck Disability Index 
   
Condition specific 
 
Needs Assessment Checklist x 
  
Condition specific - spinal 
cord injury 
 
Neurologic Rating Scale x 
Training 
required 
   
Nine-Hole Peg Test 
   
Condition specific - finger 
dexterity 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Orpington Prognostic Scale 
   
Condition specific - stroke 
 Outpatient Physical Therapy 
Improvement in Movement Assessment 
Log x 
    
Oxford Hip Scale 
   
Condition specific - hip 
replacement 
 
Parkinson Fatigue Scale 
   
Condition specific 
 
Parkinson’s Disease Questionnaire-8 x 
  
Condition specific 
 
Participation Assessment with 
Recombined Tools-Objective x 
    
Patient Specific Functional Scale 
  
Self-report 
 
Not validated for paediatric populations 
Peabody Developmental Gross Motor 
Scale 
    
Not responsive to change 
Pediatric Evaluation of Disability 
Inventory x 
    
Penn Spasm Frequency Scale x 
 
Self-report 
  
Physical Activity Recall Assessment for 
People with Spinal Cord Injury x 
  
Condition specific 
 
Profile PD x 
  
Condition specific - 
Parkinson's Disease 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Quadriplegia Index of Function x 
  
Condition specific - 
quadriplegia 
 
Quadriplegia Index of Function – Short 
Form x 
    
Quebec User Evaluation of Satisfaction 
with Assistive Technology x 
  
Specific to use of assistive 
devices 
 
Reintegration to Normal Living Index x 
    
Rivermead Mobility Index 
 
Does not allow 
for the use of 
assistive 
devices Self-report 
 
Not validated for paediatric populations 
Rush Dyskinesia Rating Scale x 
    
Schwab and England Activities of Daily 
Living Scale 
  
Self-report 
  
Short Form Berg Balance Scale 3 Point x 
  
For adult and geriatric 
populations 
 
Sollerman Hand Function Test x 
  
Condition specific - hand 
dysfunction 
 
Spinal Cord Assessment Tool for 
Spastic Reflexes x 
    
Spinal Cord Independence Measure x 
  
Condition specific - spinal 
cord injury 
 
Spinal Cord Injury Functional 
Ambulation Inventory x 
  
Condition specific - spinal 
cord injury 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Spinal Cord Injury Functional 
Ambulation Profile x 
    
Spinal Cord Injury Spasticity Evaluation 
Tool x 
  
Condition specific 
 
Step Test 
   
For elderly and stroke 
patients 
Limited psychometric testing. Not validated 
for paediatric populations 
Step-Up Test 
    
Limited psychometric testing 
Stroke Impact Scale x 
  
Condition specific - stroke 
 
Stroke Rehabilitation Assessment of 
Movement Measure (STREAM) x 
  
Condition specific - stroke 
 
Stroke Specific Quality of Life Scale x 
  
Condition specific - stroke 
 
Supine to Stand Test 
    
Limited psychometric testing. Not validated 
for paediatric populations 
Tardieu Scale/Modified Tardieu Scale 
 
Training 
recommended 
  
Variable reliability in children with Cerebral 
Palsy 
Tetraplegia Hand Activity Questionnaire x 
  
Condition specific - 
tetraplegia 
 The Movement Disorder Society 
sponsored Unified Parkinson’s Disease 
Rating Scale Revision x 
Training 
required 
 
Condition specific 
 
The Vestibular Activities and 
Participation Measure x 
  
Condition specific - 
vestibular disorders 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Timed 25-Foot Walk 
   
Condition specific - 
Multiple Sclerosis 
 
Timed Backwards Walk x 
    Timed Up and Go Dual Task; Timed Up 
and Go (Cognitive); Timed Up and Go 
(Motor); Timed Up and Go (Manual) 
    
Full psychometric properties not available for 
paediatric populations 
Tinetti Falls Efficacy Scale x 
    
Tinetti Performance Oriented Mobility 
Assessment x 
  
For older adults 
 
Toronto Rehabilitation Institute Hand 
Function Test 
   
Condition specific - hand 
dysfunction 
 
Trunk Control Test 
 
Equipment 
required - 
bed/treatment 
table 
  
Not validated for paediatric populations 
Trunk Impairment Scale x 
    
Unified Dyskinesia Rating Scale x 
  
Condition specific - 
Parkinson's Disease 
 
Van Lieshout Test- Short Version x 
  
Condition specific - hand 
dysfunction 
 
Vestibular Rehabilitation Benefits 
Questionnaire x 
  
Condition specific - vertigo 
 
Visual Analog Scale 
  
Self-report 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Walking and Remembering Test; 
Modified Walking and Remembering 
Test x 
    
Walking Index for Spinal Cord Injury 
   
Condition specific - spinal 
cord injury 
 
Walking While Talking Test 
    
Not validated for paediatric populations 
Wolf Motor Function Test x 
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Table E4. Characteristics of functional assessment tests relating to coordination. 
Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Action Research Arm Test x 
    
Box and Block Test x 
    Chedoke-McMaster Stroke Assessment 
Measure x 
    
Continuous Scale Physical Functional 
Performance; Short form: Continuous 
Scale Physical Functional Performance 
10; Wheel chair users: Wheel Chair 
Physical Functional Performance x 
Training 
required 
   Craig Handicap Assessment and 
Reporting Technique x 
    
Executive Function Performance Test x 
  
Evaluates tasks associated 
with independent living 
 Facilitator and Barriers Survey x 
    
Five Times Sit to Stand Test 
   
Patients must be able to 
stand 
Evaluated for children with cerebral 
palsy, but not other paediatric 
populations 
Functional Ambulation Category 
   
Primarily tested on stroke 
patients Not responsive to change 
Functional Tests for Persons who Self 
Propel a Manual Wheelchair x 
  
Condition specific - self-
propelling wheelchair users 
only 
 
Lower Extremity Functional Scale 
  
Self-report 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Movement Ability Measure x 
 
Self-report 
  
Neurological Outcome Scale for 
Traumatic Brain Injury x 
  
Condition specific 
 
Nine-Hole Peg Test 
   
Condition specific - finger 
dexterity 
 Outpatient Physical Therapy 
Improvement in Movement Assessment 
Log x 
    
Oxford Hip Scale 
   
Condition specific - hip 
replacement 
 Participation measure for post-acute 
care x 
    Performance Assessment of Self-Care 
Skills x 
    Purdue Pegboard Test x 
    
Rush Dyskinesia Rating Scale x 
    
Spinal Cord Independence Measure x 
  
Condition specific - spinal 
cord injury 
 
Spinal Cord Injury Functional 
Ambulation Inventory x 
  
Condition specific - spinal 
cord injury 
 
Step Test 
    
Limited psychometric testing. Not 
validated for paediatric populations. 
Stroke Rehabilitation Assessment of 
Movement Measure (STREAM) x 
  
Condition specific - stroke 
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Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
The Movement Disorder Society 
sponsored Unified Parkinson’s Disease 
Rating Scale Revision x 
Training 
required 
 
Condition specific - 
Parkinson's Disease 
 
Trunk Impairment Scale x 
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Table E5. Characteristics of functional assessment tests relating to posture. 
Test 
Time/ 
cost Complexity Measurement Focus Psychometric properties 
Activities-Specific Balance Confidence 
Scale x 
    
Five Times Sit to Stand Test 
   
Patients must be able to 
stand 
Evaluated for children with cerebral palsy, 
but not other paediatric populations 
Freezing of Gait Questionnaire x 
  
Condition specific - 
Parkinson's Disease 
 
Functional Reach Test / Modified 
Functional Reach Test 
    
Not validated for paediatric populations. 
Unsuccessful trials common. 
International Cooperative Ataxia Rating 
Scale x 
    
Mini Balance Evaluation Systems Test x 
    
Postural Assessment Scale (PASS) x 
Equipment 
required - 
plinth/bed 
 
Condition specific - stroke 
 
Postural Stress Test 
    
Lack of psychometric testing 
Seated Postural Control Measure 
    
Lack of psychometric testing 
Tinetti Performance Oriented Mobility 
Assessment x 
  
For older adults 
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Appendix F: Goal attainment scaling (GAS) pilot study questionnaire results 
Table F1. Results of the questionnaire for coaches to provide feedback on the use of goal attainment scaling (GAS). 
Item 
# 
Question  Coach A Coach B Coach C Coach D 
1 Number of 
riders 
 3 2 3 3 
2 Number of 
goals 
Rider 1 3 3 2 2 
 Rider 2 3 3 3 3 
  Rider 3 3  2 1 
3 Easy to 
understand how 
GAS works 
 Strongly agree Neutral Neutral Strongly agree 
 Comments  The concept was easy to 
understand. However 
understanding how to write 
the goals correctly was 
challenging for me. 
It was average to understand 
how GAS works. I did 
however find some of the 
language a bit confusing at 
times – I’m not familiar with 
using the term ‘Indicator’ so it 
took me a while to get my 
head around this one. 
It seemed easy to understand 
but actually putting it into 
practice/writing the goals was 
much harder than I thought it 
would be. 
4 Easy to write 
goals 
 Disagree Disagree Agree Strongly disagree 
 Comments Writing goals is not a 
strength.  It took work to get 
the goals to be specific and 
measureable and meaningful 
but once you got there it was 
good. 
 It was easy to come up with 
goals to write for my riders, 
however the writing of the 
goals at the different outcome 
levels was difficult. This was 
mainly due to only being able 
to change one thing between 
say level 3 and level 4. it was 
also tricky having different 
levels of expected outcome 
with only some being titles; 
e.g. One was called Baseline, 
then there was an expected 
Not being familiar with the 
riders (they hadn't ridden the 
previous term) and often 
being the leader or sidewalker 
it was difficult to write the 
goals. I don't do "coaching" as 
a role so struggled. 
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Item 
# 
Question  Coach A Coach B Coach C Coach D 
outcome section after it but 
this box didn’t have a title. 
Makes it difficult to refer to. 
5 Could write 
goals for 
varying needs 
 Strongly agree Strongly agree Strongly agree Strongly agree 
 Comments   I could write whatever goals I 
wanted so of course. 
 
6 It didn’t take 
too long to 
write goals 
 Disagree Disagree Disagree Strongly disagree 
 Comments Took me ages to get my goals 
right 
It was easy to come up with 
the goals for my riders. 
However then having to break 
each goal down and develop it 
so that each level was higher 
than the last was a little 
challenging for some of my 
goals. 
It took me quite a while. At 
first it took time because I am 
used to writing goals (say a 
simple smart goal), however 
the GAS sheet asks for the 
challenge to be noted, then the 
indicator. It doesn’t use the 
word ‘goal’ anywhere so this 
changes the way my brain 
thinks and makes it more 
confusing about what to write 
where. Then it took a bit of 
time because I would often 
write different expected 
outcomes that skipped too 
many levels in one go, or I 
couldn’t think of how to 
define the different levels. 
Once I wrote a goal I found I 
then I had to simplify it as it 
had more than one 
measurable/variable 
component. Also it was 
difficult due to the reasons 
given in 4. 
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Item 
# 
Question  Coach A Coach B Coach C Coach D 
7 Best things 
about writing 
goals 
 It made you focus on what 
was important and how you 
could measure it. 
That any co-existing goals 
could be used in this study 
and developed further for 
each rider. 
It felt good that no matter 
what, a box would be ticked at 
the assessment date, even if it 
was deterioration. Usually all 
goal setting forms only allow 
for the goal to be achieved in 
one way, and that’s it. 
I took more interest in the 
rider's progress even if I was 
only the leader. The ride 
sessions seemed more 
focussed. 
8 Difficult things 
about writing 
goals 
 Making them meaningful and 
measureable. 
Making sure that the goal 
measuring indicators were 
consistent throughout the 
goals. 
Coming up with a goal that is 
a fair expectation of the rider, 
but also not totally unrealistic. 
Working out how to measure 
them, e.g. by the time/distance 
in the arena, e.g. holding reins 
on the vet tape - what is 
suitable distances to measure 
this being done - half circuit? 
etc, 20% of the ride? 
9 Easy to 
evaluate riders 
 Strongly agree Agree Strongly agree Strongly agree 
 Comments If the goals are written well 
then the evaluation is a piece 
of cake. 
When evaluating a fellow 
coaches goals it was overall 
easy to evaluate where each 
raider was at with their goal. 
However some riders were 
almost sitting between 
outcome levels, and there was 
no place to record this. 
Therefore I marked them on a 
slightly lower outcome as 
they were not quite up to the 
higher outcome yet.  
As the different outcomes had 
to be written so clearly, and 
there were different outcomes 
available for each rider, it 
made evaluating very easy. 
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10 Challenges in 
evaluating 
riders 
  When the rider was sitting in-
be-tween outcome levels and 
this could not be recorded 
anywhere. 
Suddenly becoming aware of 
external factors that affected 
the outcome of the evaluation. 
E.g. A rider being asked to do 
something using different 
words compared to usual. Or 
the usual helpers for the rider 
being away. 
Getting the sidewalkers 
working with the riders to 
actually get the rider to do 
what you wanted to assess. 
11 Recommend to 
other RDA 
groups 
 Strongly agree Neutral Neutral Agree 
 Comments   I think it has some good areas 
to it, especially that the 
chances of the rider gaining a 
good outcome for their goal/s 
at evaluation is quite high, 
thanks to all the different 
levels of outcomes available. 
 
12 Recommend if 
modified 
 No answer Neutral Agree Strongly agree 
 Comments A “pool” of goals to use 
would be really useful. 
A place for coaches to record 
if riders are between outcome 
levels, so that riders don’t 
have to be marked down, as 
they don’t quite reach the next 
level. That way the rider’s 
achievements can still be 
recorded. 
I think there are certainly 
some advantages to having a 
system that is very thorough 
and proper for writing and 
then evaluating goals, 
however based on my 
comments so far in this survey 
there are some areas that need 
modifying. 
Offer an extensive list of 
potential goals for coaches to 
choose from if they wished to 
rather than come up with their 
own goals. 
13 Goal rating  Agree Neutral Disagree Strongly disagree 
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 modification Comments   I don’t feel it would make a 
valuable addition. I think 
however though it would be 
good for the coaches writing 
the goals to include a varied 
selection of goals to be 
worked on. 
Even if it was a valuable 
addition it would make it 
more complicated. I think 
coaches would need to get 
familiar with GAS as it is first 
before making it more 
complicated. 
14 Changes in 
working 
practices 
 Yes made me more focussed.  Not for me personally as I 
don’t usually work with the 
riders one-on-one during the 
sessions (unless the 
sidewalkers need a hand), it is 
the sidewalkers who do, and 
they are the ones working 
towards the goals for that 
rider. It probably meant for 
the sidewalkers that they were 
spending more time each 
session focussed on the two or 
three goals – which is great 
having the focus, but 
sometimes means a session is 
too concentrated for a rider as 
well. It’s important to get the 
right balance. 
More focussed on the goals 
set during the ride session. 
15 Perceived 
benefits 
 It makes you really think 
about your rider and what you 
are wanting to achieve for 
them and keeping it short and 
sharp. Then incorporate this 
into your work programmes. 
Being able to see how the 
rider had progressed or stayed 
the same over the term. 
An easy method of clearly 
evaluating at the end of the 
term where a rider is at with 
their goals, rather than just 
relying on what has been 
recorded in the riders progress 
notes. 
More focussed ride sessions. 
An evaluation process to 
measure/evaluate rider 
progress. Being able to prove 
"rider outcomes" due to 
evaluation process. 
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16 Other 
comments 
  I found that one of the 
disadvantages of the GAS 
trial was that when it came to 
evaluating each rider on their 
goals you could only evaluate 
them on what they did on the 
day or how they performed 
that day. Therefore, in some 
cases it gave a false indication 
of the rider’s progression, as 
in the ride before/after being 
evaluated they may have meet 
all their goals, yet this 
progress would not be so on 
paper. 
It was quite difficult having to 
organise another person to 
carry out the evaluations – as 
I had set goals for riders over 
three different days it meant I 
had to ask a coach to come in 
(and take time off work) for 
half an hour over three days to 
do the evaluations. This 
wasn’t ideal. In the week 
before leading up to the 
evaluation I evaluated the 
riders myself, just in case 
something fell through at a 
later point. I felt that I was 
able to fairly evaluate the 
riders, even though I had set 
the goals for them. 
The evaluation takes place on 
a set date, doesn't seem to 
take into account that the rider 
might "happen" to do well on 
that day but never again. The 
evaluation process doesn't 
evaluate if riders are 
consistently doing something. 
       
 
